
 
 

N61165.AR.003350
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CORRECTIVE MEASURES STUDY/INTERIM MEASURES COMPLETION REPORT SOLID
WASTE MANAGEMENT UNIT 42 (SWMU 42) AREA OF CONCERN 505 (AOC 505) ZONE A

CNC CHARLESTON SC
8/30/2002

CH2M HILL 



CMS Work Plan/lM Completion Report

SWMU 42/AOC 505. Zone A

Charleston Naval Complex
North Charleston, South Carolina

5~ L.]h,\ V ~ <3 . :A'
~ tv .V\ u Lf I - Ii
~w ,,')'. ~ z'-f A

t
4vc So;-

SUBMITTED TO
U.S. Navy Southern Division
Naval Facilities Engineering Command

August 2002

Revision No. 1
Contract N62467-99-C-0960



August 30,2002 

CH2M HILL 

3011 S.W. Williston Road 
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32608-3928 

Mailing address: 

P.O. Box 147009 

Gainesville, FL 

3261 4-7009 

Tet 352.335.7991 

Fax 352.335.2959 

Mr. David Scaturo 
South Carolina Deparhnent of Health and 

Environmental Control 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, SC 29201 

Re: CMS Work Plan/IM Completion Report (Revision I) - SWMU 42/AOC 505, 
Zone A 

Dear Mr. Scaturo: 

Enclosed please find four copies of the CMS Work Plan/IM Completion Report (Revision 1) 
for SWMU 42/AOC 505 in Zone A of the Charleston Naval Complex (CNC). This report has 
been prepared pursuant to agreements by the CNC BRAC Cleanup Team for completing the 
RCRA Corrective Action process. 

A complete Revision 1 binder is attached. The items that are included as new material, in 
accordance with SCDHEC review and comments, are as follows: 

Revised pages vi, vii; 1-4,2-3,2-4, and Table 4-2 (4-19) 

New Appendix 1: CH2M-Jones Responses to SCDHEC Comments on the CMS Work 
Plan/lM Completion Report, SWMU 42/AOC 505, Zone A (Revision 0) 

New Appendix K: Analytical Data Relevant to SWMU 42 from the Groundwater 
Investigation Conducted at SWMU 39 (Appendix K-1) and Data Validation Reports 
(Appendix K-2) 

New Appendix L: Copy of the Technical Memorandum: Supplemental lnfomzation fo 
Support the Conclusion that SWMU 42 is not the Source of CVOC Groundwater Contamination 
at A042GW02D, and supporting material 

The principal author of this document is Paul Favara. Please contact him at 352/335-5877, 
extension 2396, if you have any questions or comments. 
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Sincerely, 
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Dean Williamson, P.E 
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for SWMU 42/AOC 505 in Zone A of the Charleston Naval Complex (CNC). This report has 
been prepared pursuant to agreements by the CNC BRAC Cleanup Team for completing the 
RCRA Corrective Action process. 
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Dean Williamson, P.E. 
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1,1-DCE 

cis/trans 1,2-DCE 
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AOC 

AST 

BCT 

BEQ 
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CA 

CFR 

CMS 
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DET 
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EnSafe 

EPA 

ft bls 
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IM 

IM CR 
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MCS 

P ~ / L  

%/kg 

1,l-Dichloroethene 

cis /trans 1,2-Dichloroethene 

1,1,2,2-Tetrachloroethme 
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Aboveground storage tank 

BRAC Cleanup Team 

Benzo[a]pyrene equivalent 

Base Realignment and Closure Act 

Background reference concentration 

Corrective action 

Code of Federal Repla tims 

Corrective Measures Study 

Charleston Naval Complex 

Chemical of concern 

Chemical of potential concern 

Dilution attenuation factor 

Environmental Detachment Charleston 

Direct-push technology 

EnSafe Inc. 

U.S. Environmental Protection Agency 

Feet below land surface 

Hazard kdex 

Incremental Lifetime Cancer Risk 

Interim measure 

Interim Measure Completion Report 

Maximum contaminant level 

Media cleanup standard 

Microgram per liter 

Microgram per kilogram 
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Acronvms and Abbreviations, Continued 

mg/kg 

NAVBASE 

NFA 

OWS 

PCB 

PCE 

RBC 

RCRA 

RFA 

RFI 

SCDHEC 

SSL 

SVOC 

SWMU 

TCE 

TCLP 

UCL5 

UST 

Voc 

WMI 

WP 

yd3 

Milligram per kdogram 

Naval Base 

No further action 

Oil/watex separator 

Polychlorinated biphenyl 

Tetrachloroethene 

Risk-based concentration 

Resource Conservation and Recovery Act 

RCRA Facility Assessment 

RCRA Facility Investigation 

South Carolina Department of Health and Environmental Control 

Soil screening level 

Semivolatile organic compound 

Solid waste management unit 

Trichloroethene 

Toxicity characteristic leachate procedure 

95-percent Upper Confidence Limit 

Underground storage tank 

Volatile organic compound 

Waste Management, Inc. 

Work plan 

Cubic yards 
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1.0 Introduction 

In 2993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1,1996. 

Corrective Action (CA) activities are being conducted under the Resource Consexvation and 

Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

1 .I Background and Summary for CMS Work Planllnterim 
Measure Completion Report 

As part of RCRA CA activities, a RCRA Facility Investigation (RFI) report was finalized for 

Zone A (EnSafe Inc. [EnSafe], 1998a). Zone A is located in the northern-most portion of the 

CNC on the western side of the Cooper River. It is bounded by the base boundary to the 

north and west, the Cooper River to the east, and Noisette Creek to the south. 

Solid Waste Management Unit (SWMU) 42, a former asphalt plant, is located in the 

southwest corner of Zone A. The plant operated from 1947 until 1962, and has since been 

demolished. Because the facility was taken out of service in the early 1960s, minimal 

information is available regarding the dimensions, design features, operating practices, or 

waste disposal methods. The site currently contains a concrete rack used to support asphalt- 

related aboveground storage tanks (ASTs) that were previously located at the site. 

Currently, there are no tanks located at SWMU 42/Area of Concern (AOC) 505. 

AOC 505, located in the southwest corner of Zone A, overlaps a portion of SWMU 42. The 

area was used to store creosote cross-tie/railroad ballasts during the 1960s and 1970s. AOC 

505 includes Building 1803, a former golf maintenance shop, in which pesticides used at the 

golf course were handled. Since operations at this unit were discontinued in the 1970s, 

minimal information was found concerning the unit's design features, dates of operation, or 

operating practices. 

The surrounding unpaved area of SWMU 42/AOC 505 contains rock and asphalt debris. 
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The RFIs for SWMU 42 and AOC 505 were conducted concurrently. The location of SWMU 

42/AOC 505 is presented in Figure 1-1. The Zone A RFl Report, Revision 0 (EnSafe, 1998a) 

recommended that chemicals of concern (COCs) in soil and groundwater at the site be 

further evaluated in a Corrective Measures Study (CMS). 

Following the completion of the RFI report, the Southern Division Naval Facilities 

Engineering Command (SOtlTHDIV) determined that an interim measure (IM) would be 

performed at both SWMU 42 and AOC 505 to remove and dispose of lead-contaminated soil 

with concentrations above 400 milligrams per kilogram (mg/kg). 

A subsequent IM was completed in October 2001 by CHZM-Jones. The purpose of this 

additional IM was to remove arsenic- and benzo(a)pyrene equivalent (BEQ)-contaminated 

soils to levels that would allow the site to be classified for unrestricted (residential) land 

use. 

Purpose of the CMS Work PlanllM Completion Report 
This CMS Work Plan (CMS WP)/IM Completion Report (IM CR) provides information 

about SWMU 42/AOC 505 that supports a recommendation for No Further Action (NFA). 

It provides a summary of the sampling and analysis conducted during the original RFI field 

activities, post-RFI field activities, and summarizes the results of the two IMs that were 

completed at the site. 

Prior to changmg the status of any site to M A  under the CNC RCRA CA permit, the BRAC 

Clean-Up Team (BCT) agreed that the following issues shouId be considered: 

Status of the RFI 

Presence of metals (inorganics) in groundwater 

Potential linkage of SWMU/ AOC to SWMU 37 (investigated sanitary sewers) 

Potential linkage of SWMU/ AOC to AOC 699 (investigated storm water sewers) 

Potential linkage of SWMU/AOC to AOC 504 investigated railroad lines) 

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil/water separators (OWSs) 

Relevance or need for land use controls at the site 

Information regarding the above issues is also provided in this CMS WP/IM CR to expedite 

evaluation of closure of the site. 

Provided that the information presented in this document, as well as responses to SCDHEC 

comments regarding the above issues, are adequate to address these site closeout items, it is 
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expected that the BCT will concur that NFA is appropriate for the site. At that time, a 

Statement of Basis will be prepared for this site that will be made available for public 

comment in accordance with SCDHEC policy. This will allow for public participation in the 

final remedy selection. 

1.3 Report Organization 
This CMS W P / M  CR consists of the following sections, including this introductory section: 

1.0 Introduction - Presents the purpose of this report as well as background information 

relating to the CMS WP and JM CR. 

2.0 Summary of RFI Conclusions for SWMU 42iAOC 505 - Summarizes the results of 

samples collected at SWMU 42/AOC 505 during the original RFI. 

3.0 Summary of Interim Measures at SWMU 421AOC 505- Briefly describes the two IMs 

that were conducted during 1998 and 2001 at SWMU 42/AOC 505. 

4.0 Summary of Additional Investigations - Presents a summay of the data collected 

after completion of the Zone A RFi Rqort,  Revision 0. 

5.0 COUCOPC Refinement - Provides further evaluation of chemicals of potential 

concern (COPCs) based on current screening criteria for RFI and additional data, to assess 

them as COCs. 

6.0 Summary of Information Related to Site Closeout Issues-- Discusses the various site 

issues that the K T  agreed to evaluate prior to site closeout. 

7.0 Interim Measure Completion Report - Presents the IM CR for removal of arsenic- and 

BEQ-contaminated soils; this IM was completed by CH2M-Jones in October 2001. 

8.0 Recommendations - Provides recommendations for proceeding with site closure. 

9.0 References - Lists the references used in this document. 

Appendix A contains excerpts from the Zone A RFI Report, Revision 0. 

Appendix B contains the IM Completion Report issued for the IM that was conducted in 

1997 by the Environmental Detachment Charleston (DET). 

Appendix C contains the analytical data collected from sampling events that were 

conducted subsequent to the Zone A RFI Report, Rmision 0. 
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Appendix D contains the data validation reports for the sampling events conducted 

subsequent to the Zone A RFI Report, Revision 0. 

Appendix E contains the IM analytical data from the delineation samples collected at 

SWAN 42/AOC 505, as well as additional investigation samples collected to the north of 

the excavation areas. 

Appendix F contains the validation reports for the IM analytical data. 

Appendix G contains analytical results for the backfill used to fill excavations at the site. 

Appendix H contains the waste marufest from Waste Management, Inc. (WMI) for soil 

disposal. 

Appendix I contains responses to SCDHEC's comments on the IM WP for SWMU 42/AOC 

505, Revision 0 (CH2M-Jones 2001b). 

Appendix J contains CH2M-Jones' responses to SCDHEC comments on the CMS Work 

PIanbM Completion Report, SWMU 42/AOC 505, Zone A, Revision 0 (CH2M-Jones, December 

2001). 

Appendix K contains analytical data and the data validation reports (Appendices K-1 and 

K-2, respectively) that are relevant to SWMU 42, from the SWMU 39 groundwater 

investigation conducted by CH2M-Jones in March 2002. 

Appendix L contains a copy of the Technical Memorandum: Supplemental Information to 

Support the Conclusion that SWMLI 42 is not fhe Source of CVOC Groundwater Contamination at 

A042G W02D, and supporting material, 

All tables and figures appear at the end of their respective sections. 
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2.0 Summary of RFI Conclusions for SWMU 
2 42lAOC 505 

The status of the Zone A RFI Report, Revision 0 is final (EnSafe, 1998a). Results of the RFI for 

SWMU 42/AOC 505 are discussed in Section 10.5 of the Zone A RFI Report, Revision 0. 

Arsenic, BEQs, and beryllium were identified as COCs in surface soil in the RFI report. 

These chemicals were identified as COCs because they exceeded at least one RFI screening 

criterion, including regulatory, risk-based, or background values. Detection of COCs in 

subsurface soil resulted in the recommendation that they be included in the CMS. 

Aluminum, arsenic, chromium, manganese, silver, vanadium, tetrachloroethene (PCE), 

1,1,2,2-hichloroethane (1,1,2,2-TCA), 1,l-dichloroethene (1,1-DCE), and manganese were 

identified as COCs in shallow groundwater. The constituents listed above are discussed in 

the following subsections. 

Excerpts from the approved RFI report are presented in Appendix A. 

Results from the soil sample collections were compared in the Zone A RFI Report, Revision 0 

to the applicable screening criteria (US. Environmental Protection Agency [EPA] Region ID 
residential risk-based concentrations [RBCs], EPA Office of Solid Waste and Emergency 

Response [OSWER] SSLs, or background values). Analytes that exceeded the screening 

criteria were further evaluated in the risk assessment to determine which of these 

parameters were considered COCs at SWMU 42/AOC 505. 

2.1 .I Arsenic 
Arsenic was detected in the majority of soil samples collected at SWMU 42/AOC 505. 

Twelve surface soil samples presented exceedances of both the RBC for arsenic (0.43 

mg/kg) and the Zone A background reference concentration (BRC) (9.4 mg/kg). Four 

subsurface soil samples exceeded the BRC only, and one subsurface soil sample exceeded 

the soil screening level (SSL) of 15 mg/kg. Additionally, the exposure point-based risk 

assessment indicated that arsenic contributed to an overall estimated Incremental Lifetime 

Cancer Risk (ILCR) above 1E-06. The risk analysis also showed that arsenic was the sole 

contributor to a hazard index (HI) estimation of greater than 1.0 (Hbl.0). 
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2.1.2 BEQs 
BEQs exceeded the BEQ RBC of 88 micrograms per kilogram (&kg) in 22 surface soil 

samples and five subsurface soil samples. Twenty-nine semivolatile organic compounds 

(SVOCs) were detected in soil samples collected at SWMU 42/AOC 505. Because all of the 

RBC exceedances were cPAH compounds, as well as their contribution to the ILCR, BEQs 

were determined to be COCs in surface soil at SWMU 42/AOC 505. 

2.1.3 Beryllium 
Beryllium exceeded its RBC of 0.15 mg/kg in 11 surface soil samples collected at SWMU 

42/AOC 505. Beryllium was listed as a COC in the Zone A RFI Report, Revision 0 due to its 

contribution to the ILCR. 

2.1.4 Lead 
Lead was detected at two soil sample locations (A505SB005: 491 mg/kg; AWSB009: 1,180 

mg/kg) at concentrations above the generally accepted residential soil cleanup level of 400 

mg/kg. However, lead was not identified as a COC in the RFI report. As is discussed in 

Section 3.0 of this CMS WP/IM CR, s o h  with elevated levels of lead were removed as part 

of an IM conducted after completion of the Zone A RFI Report, Revriion 0. 

2.2 Groundwater Results 
Results from the groundwater analyses were compared in the Zone A RFI Rqort,  Revision 0 

to E P A  Region Ill residential RBCs. Analytes that exceeded the screening criteria were 

further evaluated in the risk assessment to determine which of these parameters were 

considered COCs at SWMU 42/AOC 505 (see Appendix A, Section 10.5.6 of the Zone A RFI  

Report, Revision 0). This analysis resulted in the identification of the following groundwater 

cocs :  

Aluminum 

Arsenic 

Chromium 

Manganese 

Vanadium 

Silver 

1,l-DCE 

1,1,2,2-TCA 

PCE 
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Appendix A contains excerpts from the RFI report which show frequency of detection and 

FSI monitoring well locations. 

2.2.1 Aluminum 
Aluminum was detected in 12 of 16 groundwater samples collected at SWMU 42/AOC 505. 

Aluminum exceeded its RBC (3,700 micrograms per liter [pg/L]) in two samples. There is 

no MCL for aluminum. Aluminum was considered a COC in the RFI report due to its 

contribution to the cumulative HI. 

2.2.2 Arsenic 
Arsenic was detected in three of 16 groundwater samples collected at SWMU 42/AOC 505. 

Arsenic exceeded its Zone A BRC (7.4 pg/L) and RBC (0.045 pg/L) in the third sampling 

event collected from A505GW001(9.0 pg/L). The MCL for arsenic is 50 pg/L. Arsenic was 

considered a COC due to its contribution to the ILCR and HI. 

2.2.3 Chromium 
Chromium was detected in four of 16 groundwater samples collected at SWMU 42/AOC 

505; two samples exceeded the reference concentration of 8.7 pg/L. The MCL for chromium 

is 100 pg/L. Chromium was considered a COC in the RFI report due to its contribution to 

the cumulative HI. 

2.2.4 Manganese 
Manganese was detected in all 16 groundwater samples collected at S W  4Z/AOC 505. It 

exceeded its Zone A BRC (577 pg/L) and R E  (84 pg/L) four times at two locations 

(A042GWQ0201: 827 pg/L; A042GW00202: 690 pg/L; A042GW00203: 656 pg/L; and 
A042GW00302: 692 pg/L). There is no MCL for manganese. Manganese was considered a 

COC in the RFI report due to its contribution to the cumulative HI. 

2.2.5 Vanadium 
Vanadium was detected in three of 16 groundwater samples collected at SWMU 42/AOC 

505; two of these samples exceeded the reference concentration of 5.4 pg/L. There is no 

MCL for vanadium. Vanadium was considered a COC in the RFI report due to its 

contribution to the cumulative HI. 

2.2.6 Silver 
Silver was detected in one of 16 groundwater samples collected at SWMU 42/AOC 505, and 

exceeded its RBC of 18 pg/L in one sample (A042GW00304: 111 pg/L). No BRC was 





CMS WORK PLANOM COMPLmON REPORT, SWMU 42lAOC 505, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
AUGUST m 

3.0 Summary of Interim Measures at SWMU 
421AOC 505 

Following the completion of the Zone A RFI Report, Revision 0 (EnSafe, 1998a), SOUTHDIV 

determined that an IM would be performed by the Supervisor of Shipbuilding, Conversion 

and Repair (SUPSHIP), United States Navy, Portsmouth, Virginia, Environmental 

Detachment Charleston. The objective of the IM was to remove and dispose of lead- 

impacted soil with concentrations above 400 mg/kg. 

The IM removed approximately 5.4 cubic yards (yd3) of lead-impacted soil. The removal 

areas were located around soil boring locations A505SB005 (in AOC 505) and AWB009 (in 

SWMU 42), both of which measured 6 x 6 x 2 ft deep. Following the removal of the lead- 

impacted soil, confirmatory samples were collected along the sidewalls and the bottom of 

the excavation area. No samples reported lead concentrations above 400 mg/kg. The final 

LM Completion Report, which presents excavation areas and sample locations, is presented 

in Appendix B of this report. 

A subsequent IM was completed by CH2M-Jones in October 2001. The purpose of this 

additional IM was to remove arsenic- and BEQ-impacted soils to levels that would allow 

the site to be classified for unrestricted (residential) land use. The details associated with the 

activities performed during this IM are presented in Section 7.0 of this CMS WP/IM CR. 
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4.0 Summa,ry of Additional Investigations 

This section summarizes site activities conducted subsequent to the Zone A RFI Report, 

Rmision 0 (EnSafe, 1998a), and provides an interpretation of the analytical data associated 

with these activities. 

The Zone A CMS Work Plan (EnSafe, 1998b) was prepared following the completion of the 

Zone A RFI Report, Revision 0. Data collection components for SWMU 42/AOC 505 included 

the following: 

Collection of additional surface soil samples for arsenic, beryfium, and SVOC analysis 

to refine estimates of the extent of arsenic and beryllium in soil, and to assess whether 

roadway paving and railroad cross-ties are a primary source of surface soil BEQ 

contamination. 

Sampling of the monitoring wells installed during the RFI for volatile organic 

compound (VOC) and metals analysis. 

Installation of a deep monitoring well with subsequent analysis of VOCs (resulting from 

SCDHEC comments on the Zone A CMS Work Plan). 

SCDHEC comments on the Interim Measure Work Plan, SWMU 42/AOC 505, Zone A (CH2M- 

Jones, 2001b) resulted in the collection of additional soil samples in an area to the north of 

SWMU 42/AOC 505. Subsequent to the UI WP activities, an IM Soil Sampling Plan 

Addendum (CH2M-Jones, August 2001) was implemented to address SCDHEC comments 

regarding potential source areas north of SWMU 42/AOC 505. The sampling plan specified 

the collection of four surface and subsurface soil samples, analyzing them for VOCs, 
SVOCs, metals, pesticides, herbicides, polychlorinated biphenyls (PCBs), and cyanide. 

4.1 Surface Soil 
Table 41 summarizes the metals, pesticides, SVOCs, and VOCs detected in surface soil 

samples. The locations of the additional RFI samples, collected by EnSafe, are presented in 

Figure 4-1. Samples that exceeded all COPC screening parameters (i-e., background range of 

concentrations, RBC, and SSL) are in bold text and outlined within the table. The screening 

criteria used to evaluate analytical results are those currently approved by the CNC BCT 

(see Project Team Notebook and Instructions, Revision IA, CH2M-Jones, December 20014. 
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This analysis resulted in the following exceedances of COPC screening criteria: 

Arsenic, one sample 

Calcium, two samples 

Thallium, two samples 

The details associated with these exceedances (location, date, concentration) are presented 

in Table 41.  No criteria were exceeded for SVOAs, pesticides, or VOCs. 

The analytical reports for the additional RFI sampling results are presented in Appendix C. 

Data validation reports for these additional samples are presented in Appendix D. 

4.2 SubsurfaceSoil 
No subsurface soil samples were collected. Subsurface soils were intended to be collected at 

stations A042SB050 through A042SB053S; however, the presence of shallow groundwater at 

these locations prevented the collection of samples. 

Groundwater 
The four existing monitoring wells that were installed for the RFI were sampled for VOCs 

and metals. Additionally, a deep monitoring well was installed next to sample location 

A042GW002. This well was sampled for the same parameters as the existing shallow wells. 

The locations of the monitoring wells are presented in Figure 4-2. 

The data, collected by the Navy/EnSafe team, showed the following exceedances of 

screening criteria: 

Acetone, one sample 

Cis-1,2-dichloroethene (cis-1,2-DCE), one sample 

The details associated with these exceedances (wells, date, concentration) are presented in 

Table 4 2 .  

Screening Summary for Post-RFI Data 
Results of screening the post-RFI data, as presented in the sections above, indicate that 

arsenic, calcium, and thallium are identified as COPCs in surface soil. Subsurface soils were 

not sampled. Groundwater COPCs identified in the additional RFI screening include 

acetone and cis-1,2-DCE. 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work PlanllM Cornplefion Report, SWMU 42LAOC 505, Zone A, Charleston Naval Complex 

- - - - -- . - - - - - -. - - - - 

Zone A 
Background Range 

Date Concentrailon RBC SSL 
Parameter Location Sample ID Collected (wlh) Qualifier Min Max (HI=O.l)a (DAF=~o)~ 

Metals 

Aluminum A042SBOSO 

A042SB051 

A04258052 

A04258053 

Arsenic 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work Plan/lM Completion Report, SWMU 42IAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Locatlon Sample ID Collected ( m m )  Qualifier Min Max (HI=Ol) (DAF=I o ) ~  

Arsenic A042SB030 042SB03001 13-Oct-98 3.8 - - 1.7 30 0.43 1 4.5 

Barium 
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TABLE 41 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work PlanllM Completion Report, S WMU 42lAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date concentration RBC SSL 
Parameter Locatlon Sample ID Collected (Wk?) Qualifier Min Max (Ht=O.l)' (DAF=I o ) ~  

Barium A042SB053 042SB05301 31 -Aug-01 17.7 J 6.5 47 550 800 

Beryllium A042SBOSO 0428805001 31 -Aug-01 0.326 J 0.32 0.32 16 31.5 1 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work P l a M  Completion Report, S WMU 42/AOC 505, Zone A, Charlesfon Naval Cornpiex 

Zone A 
Background Range 

Date Concentratlon RBC SSL 
Parameter Location Sample ID Collected ( m f l g )  Qualifier Min Max (H1=0.1)' (DAF=IO)~ 

Beryllium 

Cadmium 

Calcium 

Chromium, Total 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work Plan/lM Completion Report, SWMU 42/AOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentratjon RBC SSL 
Parameter Location Sample ID Collected m@g) Qualifier Min Max (~lz0.1)~ (DAF=IO)~ 

Cobalt 

Copper 

Iron 

Lead 
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TABLE 41 
Dktected Compounds in Surface Sail Samples, Post-RFI Investigation 
CMS Work Plan/lM Completion Report, S WMU 42IAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Location Sample ID Collected (m$kg) Qualifier Min Max (HI=O.l)= (DAF=IO)~ 

Lead 

Magnesium A042SB050 042SB05001 31 -Aug-01 567 J 23 1 3,150 N A N A 

Manganese 

Mercury 

Nickel 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work Plan/lM Completion Report, SWMU 42IAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Location Sample ID Collected ( m m l )  Quallfler Mln Max (HI=o.'~)' (DAF=~o)~  

Nickel 

Potassium A042SB050 

A042SB051 

A042SB052 

A042SB053 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work Plan/lM Completion Report, SWMU 42/AOC505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC S S L  
Parameter Locatlon Sample Ib Collected mgn<g) Qualifier Min Max (HlsO.1 )a (DAF-1 o ) ~  

Zinc A042SB053 042SB05301 31 -Aug-0 1 77.8 J 4.5 168 2,300 6,000 

lnorganlcs 

Cyanide 

Pesticides 

Chlordane A042SB052 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work P/an/lM Completion Report, SWMU 42YAOC 505, Zone A, Charlesfon Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Location Sample ID Collected (miml) Qualifier Min Max (HI=O.l)' (DAF=I o ) ~  

p,pl-DOE A042SB050 042SB05001 31-Aug-01 0.0224 J N A N A 1.9 27 

svocs 

Acenaphthylene A042SB051 

Anthracene A042SB051 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Posl-RFI Investigation 
CMS Work Plan/lM Completion Report, SWMU 4UAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentratlon RBC SSL 
Parameter Location Sample ID Collected (mglkg) Qualifier Min Max (HI=0.1)' (DAF=I o ) ~  
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work PlarJIM Completion Report, SWMU 4YAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Location Sample ID Collected (m@g) Qualifier Min Max (HI=O.l)' (DAF=~o)~  

A04258042 0428804201 14-Oct-98 0.1 8 J 

Benzyl Butyl A042SB051 042SB05101 31 -Aug-01 2.57 - - N A N A 1,600 465 
Phthalate 

bis(2-Ethyl hexyl) A042SB051 042SB05101 31 -Aug-01 0.341 J N A N A 46' 1,800 
Phthalate 

A042SB041 042SB04101 14-Oct-98 0.24 J 

Carbazole 

Chrysene 

Dibenzofuran A042SB050 0428805001 31 -Aug-01 0.0384 J 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work PlanM Completion Report, S WMU 42/AOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Locatlon Sample ID Collected (msn<!J) Qualifier Min Max (Hk0.1)' (DAF=IO)~ 

Dibenzo(a, h) A042SB040 
Anthracene 

Flouranthrene A042SB050 

A042SB05 1 

A042S8052 

Phenanthrene 

Indeno (l,2,3-c,d) A042S B040 
Pyrene 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RF1 Investigation 
CMS Work PlanllM Completion Reporl, S WMU 424AOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentratlon RBC SSL 
Parameter Location Sample ID Collected (mglkg) Qualifier Min Max (HI=O.l)a (DAF=IO)~ 

Pyrene 

BEQs 

BEQs 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work Plan4M Completion Report, SWMU 42/AOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentratlon RBC SSL 
Parameter Locatlon Sample ID Collected ( m m l )  Qualtfler Mln Max (Hl~0.1)~ (DAF=~o)~ 

vocs 
Ethylbenzene A042S8050 042SB05001 31 -Aug-01 0.00078 J N A N A 780 0.7 

m+p Xylene A042SB050 042SB05001 31 -Aug-01 0.0038 J N A N A 16,000 10 

A042SB051 042SB05101 31 -Aug-01 0.001 J 

m+p Xylene A042SB053 0428805307 31 -Aug-01 0.001 6 J N A N A 16,000 10 
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TABLE 4-1 
Detected Compounds in Surface Soil Samples, Post-RFI Investigation 
CMS Work Plan/lM Completion Report, S WMU 42,IAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Locatlon Sample ID Collected (msn<g) Qualifier Min Max (HI=0.1 )a (DAF=I o ) ~  

Toluene 

Xylenes, Total 

A042SB053 042SB05301 31 -Aug-01 0.0023 J 

a Hazard Index (HI) reduced by one order of magnitude for non-carcinogenic compounds. 
b Soil Screening Level (SSL) adjusted to a Difution Attenuation Factor (OAF) of 10 (DAF=l for VOCs) 

Carcinogen. 
indicates that the vatue is based on crCG. 
Background concentration from Background PAHs Study Report -Technical Information for Development of Background BEQ Values (CHZM-Jones, 2001) 
= indicates that the compound was detected, the reported value is equal to the sample concentration. 
J indicates that the compound was detected, the reported concentration is estimated. 
U indicates that the compound was not detected, the reported concentration is the detection limit. 
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TABLE 4-2 
Summary of Groundwater Analytical Results, Post-RFI Investigation 
CMS Work P/an//M Completion Report, SWMU 42/AOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Result MCL RBC 
Parameter Locatlon Sample ID Collected ( p g l l )  Qualifier Mln Max W L )  @*I 

Aluminum 

Arsenic 

Barium 

Cobalt 

Chromium 

Manganese 

505GW001 Cla 
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TABLE 4-2 
Summary of Groundwater Analytical Results, Post-RFI Investigation 
CMS Work Plan/lM Completion Report, S WMU 42lAOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Result MCL RBC 
Parameter Location Sample ID Collected kg&) Qualifier Min Max @gfL) @@) 

Trichloroethylene (TCE) A042GW02D 042GW02D03 09-Aug-99 3 J N A N A 5 N A 

= indicates that the compound was detected, the reported value is equal to the sample concentration. 
J indicates that the compound was detected, the reported concentration is estimated. 

NA not applica,ble/not available 
U indicates that the compound was not detected, the reported concentration is the detection limit. 

Acetone A505GW00 1 505GW00102 09-Oct-98 130 - N A N A N A 61 I - 
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5.0 COPCICOC Refinement 

This section discusses chemicals that were idenhfied in the Zone A RFI Report, Revision 0 

(EnSafe, 1998a) as COCs (see Section 2.0 of this report), and COPCs that were identified in 

subsequent sampling events (see Section 4.0). Factors that determine whether a COPC 

meets the criteria for being a COC are discussed for each parameter. Chemicals detected 

above background levels and screening criteria, such as an RBC (HI=O.l), are discussed in 

further detail to determine if the site soils and groundwater present unacceptable human 

health risk under an unrestricted (residential) land use scenario. 

5.1 Surface Soil 
On the basis of the data collected during and after completion of the Zone A R F I  R~port, 

Revision 0, it was determined that site surface soil concentrations of selected metals and 

BEQs required further evaluation. The COCs in surface soil that were identdied in the RFI 

report and during additional RFI sampling efforts are: 

Arsenic 

BEQs 

Beryllium 

Calcium 

Thallium 

5.1 .I Arsenic and BEQs 
Arsenic and BEQs were the focus of an IM completed at SWMU 42/AOC 505 in October 

2001 by CH2M-Jones. The IM (see Section 7.0) was performed because BEQ and arsenic 

concentrations in soil exceeded levels that would allow the site to be used for residential 

purposes. As such, the BEQs and arsenic were considered COCs, and therefore do not 

require further screening or evaluation in this section. The LM resulted in the removal of 

BEQ- and arsenic- contaminated soils to levels that satisfied media cleanup levels. 

5.1.2 Beryllium 
Review of site data (54 sample results) and comparison to the most recent RBC value (EPA 

Region 111 RBC Table [October 20001) for beryllium (160 mg/kg) indicate that beryllium 

does not exceed the cwrent RBC value at any location within SWMU 42/AOC 505. The 

highest concentration of beryllium reported was 0.57 &kg. 
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5.1.3 Calcium 
Calcium will not be considered a COC because there is no SSL or RBC defined for this 

constituent. Calcium is a naturally occurring earth mineral, and is an essential nutrient. 

5.1.4 Thallium 
Thallium was screened using the RBC, SSL, and background range of grid sample values 

from Zone A, as presented in Table 5-1. Two samples were reported at concentrations 

exceeding the RBC and SSL. Thallium represents the only non-carcinogenic constituent 

detected at concentrations greater than its RBC (HT=O.l)  in the four surface soil samples 

(A042SB050 through A042SB053, see Figure 4-1). Because thallium is the only constituent 

that exceeds its non-carcinogenic RBC, it is appropriate to screen it against an RBC based on 

HI=1.0 (or 5.5 mg/kg). Re-screening against this value results in thallium not exceeding the 

RBC. 

The SSL for thallium (2.8 mg/kg) was exceeded in two samples, but only marginally, as 

presented in Table 5-1, As described in the EPA Soil Screening Guidance: Technical Background 

Document (EPA, 1996), the average concentration in a release area must exceed an SSL in 

order for the migration from soil to groundwater to be of concern at a site. No release to the 

area of thallium detections above the SSL have been identified. The average concentration 

of the four samples collected in the vicinity of the thallium levels in excess of SSLs is 1.33 

mg/kg. This value is less than the SSL of 1.8 mg/kg. 

Considering the information provided above, thallium does not warrant further 

consideration as a COC and will not be considered further in this CMS WP. 

5.2 Subsurface Soil 
The Zone A RFI Report, Revision 0 did not iden+ any specific COCs in subsurface soil. 

Rather, because arsenic, beryllium, and BEQs were COCs in surface soil, and they were 

detected in the subsurface soil, it was recommended that these constituents be further 

evaluated in the CMS. 

5.2.1 Arsenic 
Arsenic results from subsurface soil samples were compared to the SSL and background 

range of concentrations. The basis for the range of background concentrations was grid 

sample data from both Zone A and Zone C. Zone C was included in the evaluation because 

the land use for Zone C is similar to that for Zone A, more background samples were 

collected at Zone C, and it is in close proximity to SWMU 42/AOC 505. 
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Two samples were reported with concentrations greater than the SSL. Evaluation of the 

data presented in Table 5-2 shows that the arsenic detected in subsurface soil is within the 

background range of arsenic concentrations reported in the area. Therefore, further 

consideration of arsenic as a COC in subsurface soil at SWMU 42/AOC 505 is not 

wananted. 

5.2.2 BEQs 
BEQ results from subsurface soil samples were compared to the background range of 

concentrations. The basis for this range was the site-wide reference concentration which 

was established for subsurface soils in the Background PAHs Study Report - Technical 

Infomationfor Development of Background B E Q  Values (CHZM-Jones, 2001a). 

Evaluation of the data presented in Table 5-2 shows that two samples exceeded the 

background value of 1.40 mg/kg for subsurface soil. One sample exceedance (A042SB01702: 

2,297 /@kg) is located adjacent to a railroad line at the southwestern portion of SWMU 42. 

The other sample exceedance (A505SB01702: 3.348 &kg) is located in the north-central 

portion of AOC 505. The locations of these samples are presented in Figure 5-1. Both of 

these exceedances were isolated occurrences; samples in the immediate vicinity show 

values less than the background range of concentrations for subsurface soil. 

Two monitoring wells (A042GW003 and A505GW001) are located near the location of the 

subsurface soil exceedance in AOC 505. Both wells were sampled for SVOCs on one 

occasion. All results were reported as non-detect, indicating that BEQs in groundwater near 

the 3.348 pg/kg (A505SB01702) subsurface soil exceedance are not impackd by the BEQs in 

the subsurface soil. 

Thus, BEQs in subsurface soil should not be considered COCs for the following reasons: 

They were infrequently detected in subsurface soil above background level 

They are in the immediate vicinity of numerous other subsurface data points with 

reported levels below background level 

There is no direct exposwe pathway to subsurface soil 

Groundwater in the vicinity of one elevated subsurface soil sample was non-detect for 

BEQs 

BEQs are typically very immobile in soil and groundwater and are attenuated readily if 

they do reach groundwater 
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I 5.2.3 Beryllium 
2 Review of site data (28 sample results) and comparison to the most recent EPA RBC value 

3 (EPA Region 111 RBC Table, [October 20001) for beryllium (160 rng/kg) indicates that 

4 beryllium does not exceed the current RBC value at any location within SWMU 42/AOC 

5 505. The highest concentration of beryllium reported was 0.34 mg/kg. 

5.3 Groundwater 
7 Alumhum, arsenic, chromium, manganese, vanadium, silver, 1,l-DCE, f ,1,2,2-TCA, and 

8 PCE were identified as COCs in the Zone A RFI R~yort,  Revision 0. Acetone and cis-1,2-DCE 

9 were reported as exceeding screening criteria in groundwater samples collected after the 

10 original RFI activities were completed, and were classified as COPCs. The full data set was 

11 screened to refine COPCs/COCs and to finalize COCs in groundwater. The results of the 

12 screening are presented in Table 5-3. 

13 5.3.1 Aluminum 
14 Aluminum was reported in excess of the background range (66 to 5,520 pg/L) of 

15 concentrations and RBC (3,700 pg/L) in two samples from the same monitoring well 

16 (A042GW003). Two groundwater samples were subsequently collected from this well, and 

17 were reported at levels below the RBC, as presented below: 

Result Date 
Parameter Sample ID GJ@) Qualifier Collected 

Aluminum 042GW 00301 229 - - 12/04/1995 

19 Alumjnum was only temporarily detected at concentrations above the RBC; subsequent 

20 data show aluminum to be present at levels below the RBC. Therefore, alumhum is not a 

21 COC in groundwater at SWMU 42/AOC 505 and will not be further evaluated in this CMS 
22 WP. There is no maximum contaminant level (MCL) for aluminum. 
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1 5.3.2 Arsenic 
2 Review of the results presented in Table 5-3 shows that arsenic was not detected at levels 

3 above its MCL of 50 pg/L. Therefore, arsenic is not considered a COC in groundwater at 

4 SWMU 42/AOC 505 and will not be further evaluated in h s  CMS WP. 

5 5.3.3 Chromium 
6 Review of the results presented in Table 5-3 shows that chromium was not detected at 

7 levels above its MCL of 100 pg/L. Therefore, chromium is not considered a COC in 

8 groundwater at SWMU 42/AOC 505 and will not be further evaluated in this CMS WP. 

9 5.3.4 Manganese 
10 Manganese exceeded its background range of concentrations in the first three samples 

11 collected at A042GW002. However, the two most recent values were reported at 

12 concentrations below the maximum background value (577 pg/L). Manganese values have 

13 steadily decreased over time at this well location. One possible reason for the initially high 

14 results could be that more suspended solids were present in groundwater samples during 

15 the earlier sampling events. Additional sampling may have helped to develop the well and 

16 reduce the amount of suspended matter that was collected in subsequent sampling events. 

Parameter Sample ID Result 
(P@) Qualifier Date Collected 

Manganese 042GW00201 827 

042GW00202 690 

042GW 00203 656 

042GW00204 533 

042GW002Cl 402 

18 Manganese exceeded the background range of concentrations in the second sampling event 

19 at A042GW003. It was the only detection of manganese above the background range at this 

20 well, and the three subsequent sample results were reported at less than the maximum 

21 background concentration. Manganese concentrations in this well have steadily decreased 

22 after the second sampling event. Additionally, the last two samples were reported at 

23 concentrations less than the RBCs. Manganese is a naturally occurring mineral in 

24 groundwater in many background wells at the CNC. There is no MCL for manganese. 
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Result 
Parameter Sample ID MI Qualifier Date Collected 

Manganese 042GW00301 

Given that manganese concentrations are steadily decreasing at wells where an exceedance 

of the background range previously occurred, and all concentrations from recent sampling 

events are less than the maximum background concentration or RBC, further consideration 

of manganese as a COC in groundwater is not warranted. 

5.3.5 Silver 
Silver was reported at a concentration of 111 pglL in one monitoring well sample; this 

value exceeded its RBC of 18 pg/L; this value represents the only detection of silver in any 

of the groundwater samples at SWMU 42/AOC 505, as represented below: 

Resun 
Parameter Sample ID (ygR) Qualifier Date Collected 

Silver 042GW 00301 3 U 12/04/1995 

12 The one sample collected subsequent to the 111 pg/L value was reported as non-detect, as 

13 were the three previously reported sample results. There is no MCL for silver. Given that 

14 silver exceeded the RBC only once in five sampling events, and the most recent sampling 

15 event was reported as non-detect, silver is not a considered a COC in groundwater at 

26 S W  42/AOC 505, and will not be further evaluated in this CMS WP. 

17 5.3.6 Vanadium 
18 Vanadium was reported in excess of the background range (1 to14 pg/L) and RBC (26 

19 pg/L) in one sample. Two groundwater samples were subsequently collected from this well 

20 and were reported at levels below the RBC, as presented below: 
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Result 
Parameter Sample ID (C191L) Qualifier Date Collected 

Vanadium 042GW00301 4 U 12/04/1995 

Vanadium was only temporarily detected at concentrations above the RBC; subsequent data 

show vanadium to be present at levels below the RBC. There is no MCL for vanadium. . 
Therefore, vanadium is not considered a COC in groundwater at SWMU 42/AOC 505 and 

will not be further evaluated in this CMS WP. 

5.3.7 TCE 
TCE was detected in three samples; all were reported at concentrations less than the MCL (5 

pg/L). Therefore, TCE is not considered a COC in groundwater at SWMU 42/AOC 505 and 

will not be further evaluated in this CMS WP. 

5.3.8 1 ,I ,2,2-TCA 
1,1,2,2-TCA was detected in the first groundwater sample collected at A505GW001, at a 

concentration of 1.5J pg/L. The four subsequent samples did not detect 1,1,2,2-TCA. The 

fact that only one "J" flagged sample was reported suggests 1,1,2,2-TCA is not a threat in 

groundwater at SWMU 42/AOC 505. Therefore, 1,1,2,2-TCA is not considered a COC in 

groundwater at SWMU 42/AOC 505 and will not be further evaluated in this CMS WP. 

There is no MCL for 1,1,2,2-TCA. 

5.3.9 PCE 
PCE was reported at a concentration of 5.9 pg/L in the first of six samples collected at 

A042GW001. This value exceeded the MCL of 5 pg/L: 

Result 
Parameter Sampk ID 6Jm Qualifier Date Collected 

PCE 042GW00101 5.9 - - 12/05/1995 

042GW00111 5 U 04/03/1996 

042GW00102 1.5 J 04/24/1996 

PCE 042GW00103 1.4 J 06/21/1996 
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Result 
Parameter Sample ID @&) Qualifier Date Collected 

The five most recent samples were reported with concentrations below the MCL. Therefore, 

PCE is not considered a COC in groundwater at SWMU 42/AOC 505 and will not be 

further evaluated in this CMS WP. 

5.3.10 Acetone 
Acetone was detected once in monitoring well 505GWQO1, during the last sampling event. 

Acetone was not detected in any other monitoring well in SWMU 42/AOC 505 (from a total 

of 29 results). The fact that acetone was only detected in one of 30 samples, and at such a 

high concentration, suggests that a laboratory contaminant or field contaminant could have 

been the cause of the high value. 
-- - - - - - -  

Result 
Parameter Sample ID W L )  Qualifier Date Collected 

Acetone 

5.3.1 1 Cis-1,2-DCE 
Cis-1,2-DCE was detected at a concentration of 88 pg/L in A042GW02D in August 1999, 

exceeding the MCL of 70 pg/L. This was the only sample collected at this well. The fact that 

only cis-1,2-DCE (a degradation product of PCE and TCE) was detected at the deep well 

and that the concentrations for cis-1,2-dichloroetheneoene in shallower w e b  were much lower 

(one value at 4 J pg/L and 19 values reported as non-detect), supports the position that the 

VOCs reported at SWMU 42 are from an upgradient source. Thus, it is recommended that 

cis,-1,2-DCE be considered a COC for SWMU 39, but not at SWMU 42/AOC 505. 

The elevated level of cis-1,2-DCE will be addressed as part of the SWMU 39 project. 
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5.3.12 Total Dichloroethene 
One sample was reported with a detection of 2.0 J pg/L of total dichloroethene. This value 

is less than the RBC of 55 flg/L. Therefore, total dichloroethene is not considered a COC in 

groundwater at S W  42/AOC 505 and will not be further evaluated in this CMS WP. 

5.4 COC Selection 
Based on the information presented in this section, arsenic and BEQs represent the only 

COCs in surface soiI. No COCs were identified in subsurface soil or groundwater for 

SWMU 42/AOC 505. However, it is recommended that cis-1,2-DCE be considered a COPC 
for SWMU 39. 
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TABLE 5-1 
Thallium Detected in Surface Soil 
CMS Work PlanAM Completion Report, S WMU 424AOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background Range 

Date Concentration RBC SSL 
Parameter Locatlon Sample ID Colfected m l l ' g )  Quallfler Mln Max ( H I = o . ~ ) ~  (DAF=~ 0)" 

Thallium A042SB014 0428801 402 29-Mar-96 0.48 J N A N A 0.55 I .8 

" Hazard Index (HI) reduced by one order of magnitude for non-carcinogenic compounds. 

Soil Screening Level [SSL) adjusted to e Dilution Attenuation Factor (DAF) of 10 (DAF=1 for VOCs) 

= indicates that the compound was detected, the reported value is equal to the sample concentration. 

J indicates that the compound was detected, the reported concentration is estimated. 

NA not availablelnot applicable 
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TABLE 5-2 
Arsenic and BEQs Detected in Subsurface Soil 
CMS Work PlanllM Completion Report, SWMU 42/AOC 505, Zone A, Charleston Naval Complex 

Parameter Sample ID Concentration Unit 

Arsenic 0425801 702 

504SBO08A2 

042SB001 02 

042SB02002 

042SB00202 

042SB00802 

042SB01102 

0428800302 

505SB00802 

0428800502 

505SB00702 

0428801 802 

504SBOO2A2 

042SB00402 

042SB01202 

042SBOt 502 

0425800602 

042S802102 

042SB01402 

042SB00702 

037SB001 A2 

0426800902 

042SB01 902 

504SBOO5A2 

042SB01302 

505SB00402 

5055801 002 

50458007A2 

Zone A 
Background 

~ange' 
RBC SSL 

Qualifier Min Max ) (DAF=1 Dlb 
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TABLE 5-2 
Arsenic and BEQs Detected in Subsurface Soil 
CMS Work PladIM Completion Report, SWMU 42/AOC 505, Zone A, Charleston Naval Complex 

Parameter Sample ID 

Zone A 
Background 

~ -~~~ - ~ 

R8C SSL 
Concentration Unit Qualifier Min Max iHI=O.l) O,b 

- --- 

Arsenic 042SBOt 602 

BEQ 
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TABLE 5-2 
Arsenic and BEQs Detected in Subsurface Soil 
CMS Work P/an/lM Completion Report, SWMU 421AOC 505, Zone A, Charleston Naval Complex 

Zone A 
Background 

Range'" 
RBC SSL 

Parameter Sample ID Concentration Unit Qualifier Min Max (DAF=~())~ 

BEQ 505SB00502 0.901 flS/kg - 1.4' N A N A - 

a Background range for arsenic are the minimum and maximum concentrations detected in Zone A and Zone C 
B59 subsurface soil grid samples 

SSLs are from EPA's Soil Screening Guidance: Useh Guide, Appendix A (May 1996), OAF = 10. 

Background value for BEQ is subsurface soil background value, as presented in Technical Memorandum: 
PAM Background Study (CH2M-Jones, 2001). 

= indicates that the compound was detected, the reported value is equal to the sample concentration. 
J indicates that the compound was detected, the reported concentration is estimated. 

NA not applicable/not available 
U indicates that the compound was not detected, the reporled concentration is the detection limit. 
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TABLE 5-3 
Detected COPCs in Groundwater 
CMS Work PlanllM Completion Reporf, SWMU 42/AOC 505, Zone A, Charleston Naval Complex 

- -- 

Zone A Background 
Range 

Date Result RBC 
Parameter Location Sample ID Collected @gR) Qualifier Min Max MCL (~1=0 .1 )~  

Aluminum A042GW 001 042GW00101 12/05/1995 649 - - 66 5,220 N A 3,700 

Silver 

Arsenic 
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TABLE 5-3 
Detected COPCs in Groundwater 
CMS Work Plan/lM Completion Report, SWMU 42/AOC 505, Zone A, Charleston Naval Complex 

Zone A Background 
Range 

Date Result RBC 
Parameter Locatlon Sample ID Collected (pa) Qualifier Min Max MCL (HI=O.l)a 

Arsenic 

Chromium 

Manganese 
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TABLE 5-3 
Detected COPCs in Groundwater 
CMS Work PlanIlM Completion Report, SWMU 42/AQC 505, Zone A, Charleston Naval Complex 

Zone A Background 
Range 

Date Result RBC 
Parameter Locatlon Sample ID Collected W L )  Qualifier Min Max MCL ( ~ l = O . l ) ~  

Manganese 

Vanadium 

Trichloroethene A042GW 001 

A042GW 001 

A042G W02 D 
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TABLE 5-3 
Detected COPCs in Groundwater 
CMS Work PladlM Completion Report, SWMU 42.AOC 505, Zone A, Charleston Naval Complex 

Zone A Background 
Range 

Date Result RBC 
Parameter Location Sample ID Collected (pg/L) Qualifier Mln Max MCL (HI=O.l)' 

1,1,2,2- A505G WOO 1 505GW00101a 12/05/1995 1.5 J N A N A N A 0.053 
Tetrachloroethane 

Total Dichloroethene A042GWO2D 042GW02D03 08/09/1999 2 J N A N A N A 55 

Tetrachloroethene A042GW 00 1 042GW00101 12/05/1995 

a Hazard Index (HI) reduced by one order of magnitude for non-carcinogenic compounds. 

= indicates that the compound was detected, the reported value is equal to the sample concentration. 
J indicates that the compound was detected, the reported concentration is estimated. 

NA not applicable/not available 
U indicates that the compound was not detected, the reported concentration is the detection limit. 

Acetone A505GW 00 1 505GW00102 10/09/1998 130 - - N A N A N A 6 1 
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6.0 Summary of Information Related to Site 
2 Closeout Issues 

6.1 Presence of lnorganics in Groundwater 
For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detections of these same metals below the MCL, or below the practicable 

quantitation limit. 

Metals have been consistently detected in groundwater at concentrations below applicable 

screening criteria at SWMU 42/AOC 505. No further evaluation or corrective action for 

groundwater at this site is warranted. 

6.2 Potential Linkage to Sanitary Sewers (SWMU 37) 
SWMU 42/AOC 505 was an asphalt plant and creosote cross-tie/railroad ballast storage 

area and golf course maintenance building. No data have been found to indicate that this 

unit was connected to the sanitary sewer. Therefore, there is no known linkage between 

SWMU 42/AOC 505 and the sanitary sewers, and no data indicate that this site has Likely 

impacted the sanitary sewer system. Further evaluation of this issue for SWMU 42/AOC 

505 is not warranted. 

6.3 Potential Linkage to Storm Sewers (AOC 699) 
Potential linkage of a SWMU or AOC to the storm sewer refers to the possibdity of a 

groundwater plume at a S W  or AOC migrating into a storm water sewer from within 

which it would subsequently migrate to the water bodies around the CNC, or to the 

presence of a cross connection between the sanitary sewer and storm sewer, which could 

transport pollutants directly to surface waters. 

Arsenic and BEQs represent the only COCs at SWMU 42/AOC 505; however, these 

constituents were determined not to be COCs in groundwater. Furthermore, no COCs were 

identified in groundwater at an elevation that could impact the sanitary sewer system. As a 
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result, there is no reason to suspect that SWMU 42/AOC 505 has impacted the storm sewer 

system. 

6.4 Potential Linkage to Railroad Lines (AOC 504) 
Several railroad lines transect the SWMU 42/AOC 505 site. It is possible that some of the 

elevated polycyclic aromatic hydrocarbon (PAH) and arsenic concentrations observed near 

these railroad lines are the result of the presence of the railroad lines. However, no known 

linkages between the sites and the railroad lines are known to exist. Further evaluation of 

this issue is not warranted. 

6.5 Potential Migration Pathways to Surface Water Bodies 
Surface water was studied separately as part of the Zone J RFI Report, Revision 0 (EnSafe, 

2000a). The Zone J R F I  Report, Rmision 0 includes the investigated surface water bodies. The 

nearest investigated surface water body to SWMU 42/AOC 505 is Noisette Creek, which is 

adjacent to the southern boundary of the site. 

There are two possible migration pathways for contaminants to affect surface water: 

overland flow via storm water runoff, and subsurface flow via groundwater. Due to the fact 

that a significant source area of contamination was not present at S W  42/AOC 505, 

surface water runoff from SWMU 42/AOC 505 would not be an ecological concern at 

Noisette Creek. Therefore, further evaluation of a potential pathway for contaminant 

migration via storm water runoff is not warranted. 

A shallow groundwater contaminant plume was not identified at SWMU 42/AOC 505. 

Therefore, further evaluation of a potential contaminant migration via groundwater 

migration is not warranted at SWMU 42/AOC 505. 

6.6 Potential Contamination in OiVWater Separators 
The potential contamination of OWSs issue refers to the possible presence of an OWS that 

has not yet been investigated at a SWMU or AOC as part of the RCRA or underground 

storage tank (UST) process. 

Neither the RFA nor the RFI Report refers to the presence or possible presence of an OWS at 

SWMU 42/AOC 505. Additionally, there is no reference to an OWS at this facility in the 

base-wide OWS report prepared by the Navy for Y2000 (Hunt, 2000).Therefore, further 

evaluation of this issue at SWMU 42/AOC 505 is not warranted. 



CMS WORK P M M  C O M P W N  REPORT, SWMU 421AOC 505, ZONE A 
CW\RLESTON NAVAL COMPLEX 

REVISION 1 
AUGUST 20112 

1 6.7 Land Use Control Management Plan 
2 With the completion of the IM at SWMU 42/AOC 505, which removed arsenic- and BEQ- 

3 impacted surface soils to levels that would allow the site to be classified for unrestricted 

4 (residential) land use, land use controls are not expected to be necessary at the site. 



Section 7.0 
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7.0 Interim Measure Completion Report 

All data for SWMU 42/AOC 505 were evaluated during the planning of the IM, Results of 

the evaluation show that concentrations of arsenic and BEQs exceeded levels that would 

allow the site to be classified for unrestricted (residential) land use. The IM WP specified 

removal of soils with elevated concentrations of arsenic and BEQs. 

Pre-Excavation Delineation Sampling 
This section provides a summary of the pre-excavation sampling at SWMU 42/AOC 505. 

The proposed excavation limits were presented in the LM WP (CH2M-Jones, 2001b). Pre- 

excavation samples were collected on September 5,2001, at the limits of the proposed 

excavations, to ensure that the appropriate soil would be removed. As the IM WP specified 

removal of surface soil only, samples were collected from one depth interval (0 to 1 foot 

below land surface [ft bls]) at each sampling location. These locations were chosen to define 

the horizontal extent of arsenic- and BEQ-impacted surface so& Sample locations are shown 

on Figure 7-1. Arsenic and BEQ data are presented in Figure 7-2. The analytical data and 

validation reports for the samples collected on September 5,2001 are presented in 

Appendices E and F, respectively. 

The MCS for arsenic- and BEQ-contaminated soil was established in the IM WP as 29 

mg/kg, and 1,304 pglkg, respectively. The objective of the IM was to ensure that, upon 

completion of the IM, the exposure concentration for an appropriate exposure area was 

equal to or less than (I) the MCS. Note that it is possible for individual soil samples within 

SWMU 42/AOC 505 to exceed the statistically-based MCS, provided that the 95-percent 

upper confidence limit (UCL.95) concentration for the exposure unit is below the MCS. 

In general, the results of the pre-excavation sampling effort concluded that the limits of the 

excavation for arsenic- and BEQ-impacted soil, as presented in the IM WP, would be 

adequate for removal of soils that exceed the exposure-based MCS, with one exception. The 

presence of a large oak tree on the western edge of the southern arsenic excavation 

necessitated that the footprint of the excavation be modified so as to not damage the tree. 

The western limit of the excavation was moved in approximately 15 feet (to the east). 

Additionally, thick brush on the east side of the excavation prevented delineation samphg 

in that area; the eastern side of the excavation was moved 30 feet to the west. 
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The southern excavation area required soil removal because one sample was reported as 

having arsenic a t  a concentration of 31.6 mg/kg. This location was re-sampled during the 

pre-excavation delineation efforts. The identification for the new sample is A042SB06001 

(see Figure 7-1); the result was reported as 9.86 mg/kg for arsenic (see Figure 7-2). This 

result indicates that the original 31.6 mg/kg arsenic level was not representative of a larger 

area. 

Additionally, the four pre-excavation delineation samples were all reported with values less 

than the MCS of 29 mg/kg. Therefore, even though the areal extent of pre-excavation 

sampling was reduced from approximately 1,020 feet to 100 square feet, the reduced size 

was justified because the extent of soils exceeding the MCS was small. Figure 7-3 presents 

the footprint of the excavation as proposed in the IM WP, as well as the revised footprint 

that was used as a basis for soil removal completed as part of the M. 

Waste Characterization Sampling 
This subsection provides a summary of the waste characterization sampling at SWMU 

42/AOC 505. The waste characterization analysis was completed to determine if the waste 

was hazardous by characteristic. One soil sample was collected for toxicity characteristic 

leachate procedure (TCLP) analysis. The sample was a composite of four soil samples 

collected within the footprint of the southern arsenic excavation area. This area was 

considered representative of the northern excavation area, as the contaminant levels in the 

soil were similar. The TCLP extract was analyzed fox the eight RCRA metals. A summary of 

the analytical results from the waste characterization sampling is presented in Table 7-1. 

The validation report for the data analysis is presented in Appendix F. 

The results for the waste characterization samples indicate that the extracted metals were 

below the appropriate regulatory levels. Therefore, the soil is non-hazardous (40 CFR 261), 

as no constituent exceeded its TCLP regulatory level. 

Excavation 
On October 30,2001, personnel and equipment were mobilized to SWMU 42/AOC 505 to 

begin preparing the site for removal activities in accordance with the approved SWMU 

42/AOC 505 IM WP. Approximately 390 tons of arsenic- and BEQ-impacted soil were 

removed from SWMU 42/AOC 505. Following the removal of arsenic- and BEQ-impacted 

soil, the excavation was backfilled with clean fill obtained from the Butler Ware Trucking 

Co. The backfill was compacted and graded to match the existing grade. Two samples of the 
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fill were analyzed; a data summary for this laboratory analysis is presented in Appendix G. 

BEQs were not detected in either sample (reported as 392 U pg/kg). Arsenic was detected at 

concentrations of 0.94 and 0.95 mg/kg. 

The excavated soil was disposed of by WMI at the Oakridge Landfill, 2183 Highway 78, 

P.O. Box 145, Dorchester, SC 29437. Waste manifests and load tickets are included in 

Appendix H. 

7.4 Residual Arsenic and BEQ Exposure Concentrations 
(Post-Excavation) 

The MCSs for arsenic and BEQs are 29 mg/kg and 1,304 &kg, respectively. The objective 

of the IM was to ensure that, upon IM completion, a half-acre parcel exposure concentration 

is equal to or less than (I) the MCS. Note that it is possible for individual soil samples 

within SWMU 42/AOC 505 to exceed the statistically-based MCS, provided that the U C k  

concentration is lower than the MCS. A half-acre box was used as an exposure area for 

future unrestricted (residential) land use, where statistical upper-bound averages (i.e., 

UCL.95) are at or below reference levels for arsenic. 

The site exposure concentrations and excavation limits for arsenic- and BEQ-impacted soil, 

as proposed in the IM WP, are presented in Figures 7-4 and 7-5, respectively (these figures 

present exposure concentrations as calculated using site concentration before the IM was 

implemented). After the IM was complete, exposure concentrations were recalculated for 

the three exposure areas from which soil was removed. 

Exposure Box I had an elevated arsenic level near the railroad line. Exposure Box 2 had an 

elevated BEQ level near the railroad line. As outlined in the IM WP, these soils were not 

targeted for removal because the reported concentrations were within the range of railroad 

line-specific background values for these constituents. Nevertheless, the exposure 

concentrations were calculated with and without these values. 

The data set for calculating the post-excavation exposure concentrations was generally the 

same as the pre-excavation data set. The main difference was that the post-excavation data 

set was modified to incorporate the delineation (pre-excavation) samples and replace the 

elevated sample results that were removed from the excavation with backfd results (0.95 

mg/kg for arsenic, and 392 pg/kg for BEQ). 

Figure 7-6 shows the exposure concentrations for each of the three exposure boxes where 

soil was removed. Review of these data shows that the exposure concentrations are less 

than the MCSs for arsenic- and BEQ contaminated soil. 
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Interim Measure Outcome 
Samples collected prior to excavation were intended to provide information on the areal 

extent of arsenic- and BEQ-impacted soil. They were also intended to serve as confirmation 

samples. The pre-excavation samples were adequate for delineating the extent of the soils 

that required removal. 

As previously stated, the goal of the IM was remove arsenic- and BEQ-impacted suxface 

soils to levels that would allow the site to be classified for unrestricted (residential) land 

use. The information presented in Section 7.4 and Figure 7-6 shows that the goal of the IM 

was achieved. 

Based on the data presented, arsenic- and BEQ-impacted soil at SWMU 42/AOC 505 have 

been adequately remediated, and no further investigative or remedial actions are warranted 

at the site. 
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TABLE 7-1 
TCLP Analytical Results for A042SB068 
CMS Work PlanllM Completion Reporl, SWMU 42MW 505, Zone A, Charleston Naval Complex 

Concentration Regulatory Criteria 
Sample ID Parameter @w Qualifier (MR) 

A04258068 Arsenic, TCLP 26 U 

Barium, TCLP 286 - - 
Cadmium, TCLP 14.1 J 

Chromium, TCLP 5.7 U 

Lead, TCLP 892 - - 

Selenium, TCLP 34.9 U 

Silver, TCLP 6.66 U 

= lndicates that the analyte was detected, the reported value is equal to the sample 
concentration. 

pg/L Micrograms per liter 

J Indicates that the analyte was detected, the reported value is an estimated concentration. 

TCLP Toxicity characteristic leachate procedure 
U Indicates that the analyte was not detected, the reported value is the detection limit. 
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CMS WORK PLAMM COMPLmON REPORT. SWMU WAOC 505, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISON I 
AffiUST2W 

The information presented in tfus CMS WP/IM Completion Report supports the concIusion 

that NFA is warranted at SWMU 42/AOC 505. RFI and post-RFI data were screened and 

evaluated through a COCICOPC screening refinement process, resulting in arsenic and 

BEQs (in surface soil) as the only COCs at the site. These COCs were addressed in an IM 

completed in October 2001. The IM reduced arsenic and BEQ exposure concentrations to 

less than the MCSs. The IM discussed in Section 7.0 is expected to be the final remedial 

action at SWMU 42/AOC 505. Therefore, CH2M-Jones recommends that the status of the 

site be changed to NFA. 

Once the BCT concurs that NFA is appropriate for the site, a Statement of Basis will be 

prepared and made available for public comment, in accordance with SCDHEC policy. 



CMS WORK P W M  COMPLmON REPORT, S W  W A N  $05, ZONE A 
CHAflLESTON NAVAL COMPLEX 

REVISION t 
AUOUST XU2 
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Table 10.5.2 
SWMU 42IAOC 505 

Third-Round Soil Sampling Summary 

Interval SvnpIes Collected Analyses Performed Justification 

Lower zb SVOCs To delineate the extent of 
BEQs in subsurface soil. 

Notes: 
a = Four samples from SWMU 42, four from AOC 505, one duplicate collected from each group. 
b = Both samples from AOC 505 

10.5.2 Nature and Extent of Contamination in Soil 

Organic and inorganic compound analytical results for soil are summarized in Table 10.5.3 and 

Table 10.5.4. Appendix D is a complete analytical data report for all Zone A samples, including 

SWMU 42 and AOC 505. 

Table 105.3 
SWMU WAOC 505 

Organic Compounds Detected in Soil 

Number oC 
Mean of Sam* 

Sampling Frequency of Range of Detection Detdoas RBC 

V a l o t i l c ~ c a m p a e n d s  
(41 rrmpkr cob%& 21 upper Wewd, 17 lower iatuvrrl, and 3 Geoprobf intcrvnl spmpks adkad. 
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Table 105.3 
S W M U  421AOC 505 

Organic Compounds Detected in Soil 

Number of 
Mean of Samples 

Santpbg Frequency of RangeofDetcction Detections RBC 
Compound btUWI Detection b g / k f J )  (ccdks) (.wblkg) RSC 

Excteding 

Volatile Organic Compounds 
(41 samples collected: 21 upper interval, 17 lower interval, and 3 GeoproW intervaI samples collected. 
2 samples duplicated for Appendix YX analysis) 

2-Butanone (MEK) UPPr 0121 N A N A 47.000.000 0 

tower 3/17 1.3 - 16 6.6 N A N A 

2- hexanone UPF 0121 N A N A 3,100,000 N A 

Lower 1/17 1.2 N A N A N A 

013 N A N A N A N A 

Lower 0117 N A N A N A N A 
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TPbk 10.53 
SWMU 42fAOC SO5 

Organic Canpounds Detcctcd in Soil 

Number of 
Mean of Samples 

Sampling Frequency of Rangeof Detedion Detectiom RBC Exceeding 
Com und Intuval lktection RBC 

SemivolptiIe Organic Compounds I 

I Acenaphthem upper 1/46 720 NA 4.700,OOO 0 

1 Lower 1135 120 N A N A N A 

Anthracene UPF~ 8/46 67 - 1,400 420 23.000,OOO 0 

Lower 2/35 310 - 470 390 N A N A 

Benza(a)anthracene upper 23/46 38 - 5.000 650 880 3 

Lower 5135 78 - 1.350 700 N A NA 

FkmNb)fluoraMh~e Upper 23146 45 - 5.800 1.010 880 9 

Lower 5/35 91 - 1.750 810 N A N A 

Benm(k)fluoranthene Upper 23/46 7-7 - 5,400 0 

1 Lower 5/35 90 - 1,600 800 N A N A 1 
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Table 10.5.3 
SWMU 42lAOC 505 

Organic Compounds Detected in Soil 

Number of 
Mean of Sample 

Sampling Frequency of Range of Detection Detections RBC Exctcding 
Compound Interval lktcclfon (crbk5) @t#d &cm/k) IZBC 

SMivolatile Organic Cwnpoundr 

4-chloro-3-mcthy I- upper 1 146 78 N A N A N A 
phenol 

Lower 1/35 86 N A N A N A  

Chrysene Upper 28/46 65 -5,100 TO 88,000 0 

Lower 6/35 91 - 1.700 710 N A N A 

Dibenzofuran up~er 2146 45 - 460 250 310,000 0 

Lower 2/35 96-130 110 N A N A 

Fluorem Upper 1/46 780 N A 3.100.000 0 

Lower 1 /35 250 N A N A N A 
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Tabk 105.3 
SWMU W A O C  505 

Organic Compounds Detected in Soil 

Number of 
Mean of Samples 

Svnpiing Frequcaey of Rauge of Detection Detections RBC 
Corn po und Interval Detectkon (uglkg) L w g  1 RBC 

Scmivolatik Oq@c Compounds 
(81 samples collected: 46 upp; 

4-methylphcnol Upper 0146 N A NA 390.000 0 
(P-crcsol) 

Lower 1135 53 N A N A N A 

N-Nitrosodiphenyl- Upper 1/46 43 N A 130,000 0 
mine 

Lower 0135 N A N A N A N A 

Phenol UPPC~ 1 146 78 N A 47.000,aOO 0 

Lower ln5 100 N A N A NA 

Aldrin Upper 0127 N A NA 38 0 

Lower In2 2.4 N A N A N A 

Lower Of22 N A N A NA NA 
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Tabk 10.5.3 
SWMU 421AOC SQ5 

Organic Compounds Detecied in Soil 

Number of 
Mean of Samples 

Sampling Frequency of Range of Detection Detections RBC Excctding 
Compound Interval Detection W k g )  bdk) (ccgflrg) RBC 

Pcsticides/PCBs 

Upper 7/27 9.0 - 7M3 230 2.700 0 

Lower 2/22 1.7 - 3.8 2.8 N A N A 

upper 14/27 6.9 - 2.300 210 1,m 1 

Lower 4/22 4.3 - 19.4 9.4 N A N A 

Upper 1127 3.8 N A 23,000 0 

Lower 1 I22 4.4 NA N A N A 

Lower llZ2 6 N A NA N A 

Die* 
(2 samples coUectcd,1 upper intmal and 1 lower intuvnl) 

Notes: 
a = Gcoprobe interval samples were collected frum 2' to 4' bgs. 
b - Caleulatcd hwn method described in USEPA Interim s14pphmtal GWim~uidmrcc to RIGS: Region IV Bullcrinr. H w u m  H d t h  Risk 

Assessmenr, Bulletin No. 2. November 1995 
c = RBC not available for chis compound; fluoranthent RBC used as surrogate. 
d = RBC not available for h i s  compound; cndosulfan RBC used as surrogate. 
c = RBC not available for this compound: endrin IU)C used as surrogate. 
NA = Not applicable 
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Table 10.5.4 
SWMU4YAOC505 

lnorgPnkrDdsctediuSdl 

Meanof Rderrnce Number of 
Sample Fmq. of Rnnec of- Dcteetlo11~ Conc. RBC WPl- 

Elcmat a w ( m g / k b )  ( mg&.l Jhcedmg 

Upper 8\32 0.36 - 1.5 0.82 ** 3 1 0 

Lower 5/28 0.36 - 13.6 3.35 ** NA N A 

Barium Upper 32/32 6.7 - 160 28 53.0 5 , s ~  0 

Lower 28t28 4.0 - 108 24 40.0 N A 3 

Upper 9m 0.05 - 0.32 0.18 ** 39 0 

Lower 0.05 - 0.41 0.25 *+ NA 

Cobalt Upper 18/32 0.26 - 16.6 2.2 4.4 4.700 0 

Iron U ~ ~ c r  3202 1.760 -47.500 6.840 N A N A NA 

Lower 28t28 1.500 - 36.700 10.100 N A N A NA 
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Table 105.4 
SWlClZl421AOC 505 

Inorganics Detected m Sod 

Mean of Rcfcrence Number of 
Sample Frcq. of h g e  of Dclee(ions Detections Conc. llBC Samples 

Element Interval Detections (mglkg) (mgllrg) bdk)  (mglkg) 

(60 &nplcs collected: 32 upper intend and 2S l o n u  interval, 4 sampler duplicated for Appendix lX  d y & )  

Manganese Upper 32132 10.2 - 311 58.6 98.1 1.800 0 

Lower 28/28 5.2 - 186 2R.D B5.5 N A 1 

Nickel U w r  21132 0.86 - 20.0 6.4 13.6 1.600 0 

Lower 17/28 0.62 - 6.7 2.8 35.0 N A 0 

Selenium Upptr 9/32 0.35 - 1.2 0.7 1.2 390 0 

Lower 6/28 0.49 - 1.9 1 .O 1.7 N A 1 

Lower 28/28 2.60 - 52. I 15.6 n.3 N A 0 

Notes: 
a = Number of samples exceeding both RBC ud RC in upper interval or number of samples exceeding the RC in the lower interval. 
b = RBC not available for lead. USEPA residential soil cleanup level used for comparison (OSWER Directive 9355.612). 
+* = Number of mndctem preventtd dctcnnination of UTL. 
NA = Not appliMe 
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Table 10.5.5 
SWMU 42lAOC 505 

Groundwater SampiIng Summary 

April 3,  1996 4a 4' VOCsb 
(Interim round) 

None 

April 24, 3996 4a 
(2nd round) 

June 1996 4a 4= VOCs and metalsc VOCs and metalsc None 
(3rd round) 

Notes: 
a = Four wells consist of three shallow wells at SWMU 42 and one shallow well at AOC 505. 
b = Interim analyses consisted of VOCs only to confirm chlorinated solvent detections prior to implementation of 

the Geoprobe investigation. 
c = Second- and third-round parameters were based upon detections in the first-round sampling. 

Table 10.5.6 
SWMU 421AOC 505 

Organic Compounds Detected in Groundwater 

Number of 
Range of Mean of Samples 

Sampling Sampling Frequency Detediers Detec?Iem REC Zxcoeding 
Compound Event Interval of Detection (pg/L) ( ~ g l L )  bglL) RBC 

Volatile Organic Compounds 
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Table 10.5.6 
SWMU 42lAOC 505 

Organic Compounds Detected in Groundwater 

Niiiiiber uf 
Range of Mean of Samples 

Sampling Sampling Frequency - Detections Detections RBC Exceeding 
Compound Event Interval of Detection (pg1L) bg/L) bglL) RBC 

Volatile Organic Compounds 
(4 shallow groundwater samples collected during each event) 

Chlorobenzene Dec. 95 Shallow 1 14 1.3 N A 39 0 

03 Apr. 96 Shallow 014 N A N A 39 0 

24 Apr. 96 Shallow 014 N A N A 39 0 

June 96 Shallow 0/4 N A N A 39 0 

Oct. 96 Shallow 014 N A N A 39 

1.2-dichloro- Dec. 95 Shallow 114 1.8 N A 64 0 
benzene 

03 Apr. 96 Shallow 014 N A N A 64 0 

24 Apr. 96 Shallow 014 N A N A  64 0 

June 96 Shallow 014 N A N A  64 0 

Oct. 96 Shallow 014 N A N A  64 0 
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Table 10.5.6 
S W J  42!.4OC 505 

Organic Compounds Detected in Groundwater 

Number of 
Range of Mean of Samples 

Sampling Sampling .Frequency Detections 1)etections RBC Exceeding 
Compound Event Interval of Detection (pg1L) W L )  ( ~ g l L )  RBC 

Volatile Organic C~xnpounds 
(4 shallow groundwater samples collected during each event) ----- ----- 
1.4-dichloro- Dec. 95 Shallow 114 2.0 N A 0.44 1 
benzene 

03 Apr. 96 Shallow 014 N A N A 0.44 0 

124 Apr. 96 Shallow 014 N A N A 0.44 0 

June 96 Shallow 014 N A N A 0.44 0 

Oct. 96 Shallow 014 N A NA 0..44 0 

Ethyl benzene Dec. 95 Shallow 114 1.2 N.A 1 ,.300 0 

03 Apr. 96 Shallow 014 N A N.A 1.300 0 

24 Apr. 96 Shallow 014 N A N A 1.300 0 

June 96 Shallow 014 N A N.4 1,300 0 

Oct. 96 ' Shallow 014 N A NA 1,300 0 
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Table 10.5.6 
SWMU 42lAOC 505 

Organic Compounds Detected in Groundwater 

iu'urnber of 
Range of Mean of Samples 

Sampling Sampling Frequency Detections Detections RBC Exceeding 
Compound Event Interval of Detection @ g L )  bg/L) bglL)  RBC 

Volatile Organic Compounds 
(4 shallow groundwater samples collected during each event) 

tetrachloro- Dec. 95 Shallow 1 14 5.9 NA 1.1 1 
ethene 

03 Apr. 96 Shallow 014 N A NA 1.1 0 

24 Apr. 96 Shallow 114 1.5 N A 1.1 1 

June 96 Shallow 114 1.4 N A 1.1 1 

Oct. 96 Shallow 014 . N .. A . 

o-xylene Dec. 95 Shallow 114 1.4 NA 12.000 0 

03 Apr. 96 Shallow 014 N A NA 12,000 0 

24 Apr. 96 Shallow 014 N A N A 12,000 0 

June 96 Shallow 014 N A NA 12,000 0 

Oct. 96 Shallow 014 NA NA 12,000 0 

Note: 
NA = Not applicable 
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Table 10.5.7 
SWMU 42IAOC 505 

Inorganics Detected in Groundwater 

iu'umber of 
Samples 

Range of Mean of Reference Exceeding 
Sampling Sampling Freq. of Detections Detections Conc. RBC both RC 

Compound Event Interval Detection bg/L) bg/L) b d L )  bg1L) and RBC -- --- 
Inorganics 

Arsenic Dec. 95 Shallow 014 N A N A 7.4 0.045 0 

Apr. % Shallow 0/4 N A NA 7.4 0.045 0 

Jitne % Shallow 1 14 9.0 N A 7.4 0.045 1 

Oct. 96 Shallow 214 2.9 - 6.4 4.6 7.4 0.045 0 

Cadmium Dec. 95 Sballow 014 N A N A * ,L 18 0 

Apr. % Shallow 014 N A N A t l~ 18 0 

htne % Shallow 0/4 NA N A t * 1.8 0 

Cct. % Shallow 114 0.29 N A I. 8 0 *:* 

Chromium D'ec. 95 Shallow 114 4.9 N A 8.7 180 0 

Apr. % Shallow 214 6.4 - 45.9 26.2 8.7 180 0 

June 96 Shallow 1 14 9.7 N A 8.7 180 0 

CEcf. 96 Shallow 014 NA N A 8.7 180 0 ------- 
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Table 10.5.7 
SWMU 42lAOC 505 

Inorganics Detected in Groundwater 

Number of 
Sampies 

Range of Mean of Reference Exceeding 
Sampling Sampling Freq. of Detections Detections Conc. RBC both RC 

Compound Event Interval Detection b g m  bglL) bglL) kg/L) and RBC 

Inorganics 

Dec. 95 Shallow 214 7.5 - 9 . 9  8.7 15.7 1.500 0 

Apr. % Shallow 114 12.2 NA 15.7 1.500 0 

June 96 Sh!!!gw 2!4 6.7 - 7.:  6.9 i5.7 i ,500 U 

Oct. % Shallow 214 2 . 0  - 5.5 3.7 15.7 1 . m  0 

Lead Dec. 95 Shallow 014 NA N A 4.7 1 5' 0 

Apr. % Shallow 214 2.1 - 7 . 6  4.9 4.7 IS' 0 

June % Shallow 214 2.2 - 2.5 2 .4  4.7 15' 0 

m. ?6 Shhaiiow . , *  
1 1 4  i . 6  NA 4.7 I S  0 

Manganese Dec. 95 Shallow 414 232 - 827 444 577 840 0 

Apr. % Shallow 414 281 - 69'2 492 577 840 0 

June % Shallow 414 287 - 656 45 1 577 840 0 

Ocr. 96 Shallow 414 18.6 - 533 273 577 840 0 
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Table 10.5.7 
SWMU 42lAOC 505 

Inorganics Detected in Groundwater 

*umber oi 
Samples 

Range of Mean of Reference Exceeding 
Sampling Sampling Freq. of Detections Detections Conc. RBC both RC 

Compound Event Interval Detection bglL) bglL) b9/L,) bglL) and RBC 

- 
(4 shallow moundwater samoles collected durine each event) 

Potassium Dec. 95 Shallow 414 2,250 - 9,300 6.750 N A NA. N A  

Apr. 96 Shallow 4/4 3.140 - 11,800 6,550 N A  NA,  N A 

Junc 96 Shallow 4/4 3.950 - 10.800 6.620 N A N A  N A  

Oct. 96 Shallow 414 4.600 - 12,700 8,910 N A NA. N A 

Silver Dec. 95 Shallow 014 N A NA. +* 180 0 

Apr. % Shallow 014 N A N A *+ 180 0 

Jum: % Shallow 014 N A N A  *t 180 0 

Oct. 96 Shallow 114 111 N A *L 180 0 

Tin Dec. 95 Shallow 014 N A NA ** 22.000 0 

Apr. 96 Shallow 0/4 N A N A ** 22.000 0 

Juno 96 Shallow 0/4 N A  NA. * 22.000 0 

Oct. % Shallow 2/4 23.3 - 51.4 37.3 ** 0 - - 22,O(W) 
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Table 10.5.7 
SWMU 421AOC 505 

Inorganics Detected in Groundwater 

Number of 
Sampies 

Range of Mean of Reference Exceeding 
Sampling Sampling Freq. of Detections Detectiom Conc. RBC both RC 

Compound Event Interval Detection bp/W bg/L) bg/L) bglL) and RBC 

Inorganics 

Zinc Dec. 95 Shallow 214 66.5 - 99.6 83.1 83.2 11,OOO 0 

Apr. 96 Shallow 014 N A N A 83.2 11,OOO 0 

Oct. % Shallow 014 NA Na 83.2 11,000 0 

Notes: 
a = Lead does not have an RBC. Therefore, the USEPA Treament Techmque Action Level ( lTAL) of 15 pg/L has been substituted for the 

RBC. 
** = Number of nondetects prevented determination of UTL. 

Volatile Organic Compounds in Groundwater 

Thirteen VOCs were detected in groundwater samples collected at SWMU 42lAOC 505; six 

exceeded their RBCs in one or more samples. The first-round sample from monitoring well 

NBCA-5GS-GOi contaiiied 3 of ihese exceedances - i ,4-dichiorobenzene, 1, ldichloroethene, and 

1,1,2,2-tet,.ach!ereet!2::e. These c ~ m p ~ i i d s  were fioi detected in any other sarnpies from this 

monitoring well or any other monitoring wells at this site. Similarly, chloromethane exceeded its 

RBC in its only site detection, the first-quarter sample from monitoring well NBCA-042-001. 

Tetrachloroethene (PCE) and trichloroethene (TCE) were only detected in monitoring well 

NBCA-042-001. PCE was detected in three samples (first-, second-, and thirdquarter) and each 
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Prepared by: 
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!a99 NORTH H08SON AVENUE BUlLMNG 3C 

NORTH CHIRLESTON. SOUfW CAROLINA m 5 - 2 1 0 6  

IN REPLY REFER M r  

'Ser: 784 

dlll 2 4  .lost 
Mr. G. Randall Thompson, Director 
Division of Hazardous and Infectious Waste Management 
Bureau of Solid and Hazardous Waste Management 
South Carolina Department of Health and EnvironmentaI Control 
2600 Bull Street 
Columbia SC 29201 

Dear Mr. Thompson: 

The enclosed interim measure completion report for Solid Waste Management 
Unit (SWMU) 42 is submitted to hlfiIl the requirement of Perrnit Condition IV.D.6 for 
Permit Number SCO 170 022 560. If the Department of Health and :Environmental 
Control should have any questions, please contact Reece Batten7of Southern Division 
Naval Facilities Engineering Command (NAVFAC) at (803) 820-5578. 

Sincerely, 

Director 

Encl: 
(1) SWMU 42 Completion Report 

Copy to: 
SCDHEC (Mr. Tapia, Mr. Bergstrand) 
USEPA (Mr. Bassett) 
CSO Naval Base Charieston (LCDR Rose) 
Y.41F.AC (Mr Battenk 
EA&H (Ms. Maddux) 



TABLE OF CONTENTS 

Section Page 
. . .......................................................................................................... Table of Contents ............... ... -11 

... 
List of Fjgures & Tables .................................................................................................................. 

... .......................................................................................................................... List of Appendices 111 

. . ......................................................................................... Acronyms, Abbrevlatlons and Symbols iv 

...................................................................................................................... 1 . Introduction 1-1 

.......................................................................... 1 . 1 Installation Restoration Program 1-1 

........................ 1.1 . 1 Naval Base Charleston Installation Restoration Program 1-1 

................................................................................................. 1.2 Interim Measures 1-1 

........................................................................ 1.3 Solid Waste Management Unit 42 1-1 

1.4 Solid Waste Management Unit 42 Interim Measure ....................................... 1-2 

............................................................................................. 2 . Interim Measure Execution 2-1 

................................................ 2.1 Actions Required by Interim Measure Work Plan 2-1 

.............................................................................................. 2.2 Observations Noted 2-1 

. ...................*............................... 2.3 Plan Modifications and Justification ................ 2-1 

............................................................................................ 3 . Interim Measure Outcome 3 - 1  

.................................................. 3.1 Site Conditions Following Completion of R70rk 3-1 

........................................................................................................................... 4 . Sampling 4-1 

. " ?am?!i?r F\.nlution!: and Results ......................................................................... 4-1 

.......................................................................................... . 4.1 i Field Sampling -. 1 

............................................................................. 4.1.2 Confirmatory Sampling 4. 1 

............................................................. 4.1 -3 Waste Characterization Sampling 4. 1 



TABLE OF CONTENTS (cont'd) 

Section Page 

5 . Waste Generation ......................................................................................................... 5-1 

........................................................... 5.1 Hazardous/PotentialIy Hazardous Waste 5. 1 

5 .1 .1  Hazardous Excavated Soil ..................................................................... 5-1 

5.2 Non-Hazardous Waste ...................................................................................... 5-1 

5.2.1 Non-Hazardous Excavated Soil ............................................................. 5-1 

FIGURES 

Figure A- 1 S WMU 42 Site Map ......................................................................................... A- 1 

Figure B-1 SWMU 42 Confirmatory Sampling Grid Map & Location Data ........................ B-1 

........................................................ Figure B-2 SWMU 42 Excavated Soil Stockpile Map B-4 

Table B-1 SWMU 42 Confirmatory Sampling Results Summary ....................................... 8 - 2  

Table B-2 SWMU 42 Waste Characterization Sampling Results Summary ........................ B-5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appendix A Site Map A- 1 

Appendix B Sampling Documentation . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  B-l 

Appendix C Waste Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-1 

-4ppendix D Photographs . . . . .  . . .  . . . . . . . . . . .  . . . . . . . . . . .  . D-1 



ACRONYMS, ABBREVIATIONS and SYMBOLS 

AOC 
BTEX 
CMS 
COPC 
DEW 
DET 
DON 
IM 
IR 
mg/kg ( P P ~ )  
RBC 
RCRA 
RF A 
RFI 
SARA 
SCDHEC 

SOUTHDIV 
SUPSHIP 
SWMU 
TCLP 
TPH 
USN 
~ t g h  bpb) 

Area of Concern 
Benzene, Toluene, Ethylbenene, Xylenes 
Corrective Measures Study 
Constituents of Potential Concern 
Defense Environmental Restoration Program 
Environmental Detachment Charleston 
Department of the Navy 
Interim Measure 
Installation Restoration 
milligrams per kilogram (equal to parts per million) 
Risk Based Concentration 
Resource Conservation and Recovery Act 
RCRA Facility Assessment 
RCRA Facility Investigation 
Superfund Amendments and Reauthorization Act 
South Carolina Department of Health and Environmental 
Control 
Southern Division Naval Facilities Engineering Command 
Supervisor of Shipbuilding, Conversion and Repair, USN 
Solid Waste Management Unit 
Toxicity Characteristic Leaching Procedure 
Total Petroleum Hydrocarbons 
United States Navy 
micrograms per kilogram (equal to parts per billion) 



I .  INTRODUCTION 

1.1 INSTALLATION RESTORATION PROGFUM. The purpose of the Department of 

the Navy (DON) Installation Restoration (IR) Program is to identify, assess, characterize and 

cleanup or control contamination from past hazardous waste disposal operations and hazardous 

material spills at Navy and Marine Corps activities. The Defense Environmental Restoration 

Program (DERP) is codified in the Superfund Amendment and Reauthorization Act (SARA) 

Section 21 1 (10 USC 2701). The IR program is a component of DERP. 

1.1.1 Naval Base Charleston Installation Restoration Propram. At NavaI Base Charleston, 

a Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) was prepared 

which divided the Naval Base into zones and identified Solid Waste Management Units 

(SWMUs) and Area of Concerns (AOCs) within each zone. ' f i e  RFA evaluated each SWMU and 

AOC and determined which sites required further investigation. Based on the RIA, a RCRA 

Facility Investigation (RFI) work plan has been or is being prepared for each zone containing 

SWMUs and AOCs requiring further investigation. On completion of the RFI for each zone, a . .  . . 

RFI report will be prepared for that zone. The RFI report will identify SWMUs and AOCs 

containing wastes requiring remediation. Eventually, Corrective Measures Studies (CMSs) will 

be prepared to determine the best means of remediating each site. 

1.2 INTERIM MEASURES. Interim Measures (IM) performed as part of the IR program 

are intended to eliminate sources of environmental contamination or limit the spread of 

environmental contaminants prior to the completion of the RFl CMSs. 

1.3 SOLID MANAGEMENT UNIT 42. SWML 42 1s located in Lone ".4". nonil 

of Noisette Creek. Figure A-1 of Appendix A illustrates the site. This SWMU consists of a 

former asphalt plant, associated tanks and storage area. The unit operated from 1947 until 1962 

and has since been demolished. Since the unit was taken out of service in the late 1960s into the 

early 1970s, little information was obtain about dimensions, design features, operating practices, 

or waste disposal methods. The site currently contains Building 1803, a Golf Course 



Maintenance Building. The unpaved surrounding area contains rock. asphalt debris and racks 

used to support asphalt-related above ground storage tanks. The RFI identified Lead as the 

Constituent of Potential Concern (COPC) at this site. 

1.4 SOLID WASTE MANAGEMENT UNIT 42 INTERIM MEASURE. During the 

interval between the RFI and the completion of the CMS, it was decided by Southern Division 

Naval Facilities Engineering Command (SOUTHDIV) that an IM would be performed by 

Supenrisor of Shipbuilding, Conversion and Repair (SUPSHIP), United States Navy (USN), 

Portsmouth Va. Environmental Detachment Charleston (DET). The objective of this IM was to 

remove and dispose of the contaminated lead soil having levels greater than 400 parts per million 

(ppm) as the controlling guidance for cleanup. 



2. INTERIM MEASURE EXECUTION 

2.1 ACTIONS REQUIRED BY INTERIM MEASURE WORK PLAN. Removal was 

petformed on an estimated 5.4 cubic yards of lead contaminated soil. This contaminated soil had 

lead levels greater than 400 ppm. Required action included excavation fiom the following areas. 

Excavation locations are shown on Figure A- 1 . 

Soil boring 505-S-BOO5 was excavated to an area approximately 6' x 6' and 2 foot in depth 

Soil boring 042-S-BOO9 was excavated to an area approximately 6' x 6' and 2 foot in depth. 

2.2 OBSERVATIONS NOTED. None 

2.3 PLAN MODIFICATIONS AND JUSTIFICATION. None. 



3. INTERIM MEASURE OUTCOME 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following 

completion of all site work on 21 May 1997, the excavated areas were backfilled with.clean soil. 

All excavated waste was characterized as non-hazardous and transported to a Sub Title "D" land 

fill. Photos D-1 and D-2 of Appendix D reflect conditions at the site during removal of 

contaminated soil. Photos D-3 and D-4 reflect conditions at the site after completion of IM. 



4. SAMPLING 

4.1 SAMPLING EVOLUTIONS AND RESULTS. 

4.1.1 Field Sampiin~. None. 

4.1.2 Confirmatow Samplinv. Following excavation, confirmatory samples (grab) were 

taken. These samples were collected at the bottom and sidewalls of each excavated area. These 

samples were analyzed for Lead. A copy of the analytical results of all confirmatory samples is 

included in Appendix B. Table B-1 of Appendix B summarizes the results and sample 

coordinates. Figure B-1 of Appendix B illustrates the sampling locations. There were no 

detections of Lead above 400 ppm. 

4.1.3 Waste Characterization S a m ~ l i n ~ .  One composite sampIe was collected from each 

stockpile of excavated soil and submitted for laboratory analysis for waste characterization. A 

Toxicity Characteristic Leaching Procedure (TCLP) was done on the waste soil and determined 

to be non-hazardous. A copy of the analytical results of all waste characterization samples is 

included in Appendix B. Table B-2 of Appendix B summarizes these samples. Figure B-2 of 

Appendix B illustrates the arrangement of all stockpiled soil excavated from the site with its 

corresponding sampIe identification number. 



5. 'WASTE GENERATION 

5.1 HAZARDOUSfPOTENTIALLY HAZARDOUS WASTE. No hazardous waste was 

generated at this site. 

5.1.1 Hazardous Excavated Soil. No hazardous soil was generated at this site. 

5.2 NON-HAZARDOUS WASTE. Approximately 5.4 cubic yards of non-hazardous waste 

was generated at this site. 

5.2.1 Non-Hazardous Excavated Soil. The excavated non-hazardous soil was transported 

from SWMU 42 to Chambers Oakridge landfill. 



APPENDIX A 

SITE MAPS 



FIGURE A-1 

SWMU 42 SITE MAP 



APPENDIX B 

SAMPLING + 

DOCUMENTATION 



FIGURE B-1 
SWMU 42 CONFIRMATORY SAMPLING GRID MAP 



Photo D-l Excavation viewed from south end of site I .  

Photo D-2 Excavation viewed from north end of site 2. 



Photo D-3 Work plan complete, waste soil and security fence removed , excavation filled in 
and viewed from south end of site 1. 

Photo D-4 Work plan complete, waste soil and securty fence removed, excavation filled in and 
viewed from north end of site 2. 
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Analytical Data Summary 12/f 9/2001 1 :18 PM 

Phenanthrene 
Phenol 

2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol (0-Cresol) 
N-Nitrosodi-n-propylamine 
4-Methylphenol (p-Cresol) 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4--Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichtorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
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Analytica. dta Summary 

Parameter 
2,2'-Oxybis(1 -ch 1oro)propane 
Phenanthrene 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol (0-Cresol) 
N-Nitrosodi-n-propylamine 
4-Methylphenol (p-Cresol) 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4--Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-TrichlorophenoI 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
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Analytical Data Summary 12/19/2001 1 :18 PM 

Parameter 

Phenanthrene 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol (0-Cresol) 
N-Nitrosodi-n-propylamine 
4-Methylphenol (p-Cresol) 
Hexachloroethane 
N itrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4--Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Ether) 

station ID -042~6032 7- A042SB032 A042SB033 
SamplelD 

Datecollected 
DateAnalvzed 
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Analytlctt', - Ata Summary 12/19/2C. 1:18 PM 

Parameter 
2,2'-Oxybis(1-ch1oro)propane 
Phenanthrene 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl 
2-Chlorophenol 
1,3-Dichlorobenzene 
7,4-Dichlorobenzene 
Benzyl alcohol 
1,P-Dichlorobenzene 
2-Methylphenol (0-Cresol) 
N-Nitrosodi-n-propylarnine 
4-Methylphenol (p-Cresol) 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4--Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Ether) 
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Analytical Data Summary 12/19/2001 1:18 PM 

Parameter 
2,2'-Oxybis(1 -chloro)propane 
~henanthrene 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4.Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol (o-Cresol) 
N-Nitrosodi-n-propylamine 
4-Methylphenol (p-Cresol) 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4--Trichlorobenzena 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chlora-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Samplel D 
Datecollected 
DateAnalvzed 

Units 
ugn<g 
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Anatyt~cb. -ata Summary 

Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol (0-Cresol) 
N-Nitrosodi-n-propylamine 
4-Methylphenol (p-Cresol) 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethytphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4--Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methvl~henol 
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Analytical Data Summary 

Parameter 
2,2'-Oxybis(1 -chloro)propane 

StatlonlD 
Sam plelD 

. Datecollected 
DateAnalyzed 
SDGNumber 

Phenanthrene 
Phenol 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol (0-Cresol) 
N-Nitrosodi-n-propylamine 
4-Methylphenol [p-Cresol) 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,CDimethylphenol 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
Benzoic acid 
1,2,4--Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-C hloronaphthalene 
2-Nitroaniline 

Units 
urns 
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Parameter 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Anth racene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
8enzyl Butyi Phthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenridine 
C hrysene 
bis(2-Ethylhexyl) Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 

~ n a l y t i c a f ~  -.a Summary 12/1 91201 . I 8  PM 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Units I 
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Analytical Data Summary 1211 912001 1 :18 PM 

Parameter 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Anthracene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyt) Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 

StationlD 
SamplelD 

Datecollected 
DateAnal yzed 
SDGNumber 

Units 
ugJKg 
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Analytlcd, - ;rta Summary 

Parameter 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4-8romophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Anthracene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benro(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethyihexyl) Phthalate 
Di-n-octylphthalate 
Benro(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 

Datecollected 10/13/t 998 12:OO A 10/1 311 998 12:OO AM 1 1011 311 998 12:OO AM 
DateAnalvzed t 013011 998 10/30/1998 i 10130/1998 I 

StatlonlD 
SamplelD 

. . . . . -. a-- - - - -  - - -  - - . . . . . - - -  - - ~  

SDGNum ber EN008 EN008 1 EN008 1 

A042SB032 1 A042SB032 A042SB033 
042CB03201 (0-1 ft) 1 0425003201 (0-1 ft) I 042SB03301 (0-1 ft) 
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Analytical Data Summary 12/19/2001 1:18 PM 

Parameter 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Dibenzof uran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
N-Nitrosodiphenylarnine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Anthracene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl) Phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
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Analytlct ~ t a  Summary 

Parameter 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,CDinitrophenol 
Dibenrof uran 
2,4-Dinitrotoluene 
Oiethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Anthracene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl) Phthalate 
Di-n-octylphtbalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
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Analytical Data Summary 

Parameter 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
Di benzof uran 
2,4-Dinitrotoluene 
Diethyl Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Anthracene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl) Phthalate 
Di-n-octylphthalate 
Benzo(b) Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 

StationlD 
SamplelD 

Datecollected 
DateAnal yzed 
SDGNumber 

Units 
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Analytlcd.  la Summary 

Parameter 
3-Nitroaniline 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dirritrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyi Phthalate 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl Phenyl Ether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Anthracene 
Di-n-butyl Phthalate 
Flouranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benzo(a)Anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl) Phthalate 
Di-n-octyiphthalate 
Benzo(b)FIuoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 

r---- - . - - - - . - - . . . 

Datecollected l o l l  4/1998 12:OO AM 1 10/14/1998 12:OO AM 
DateAnalvzed 1 111 211 998 f 1 1 /12/1998 

Paul-DST1 without TCLP and SPtP.xls / SO SVOA-Final Page 25 



Parameter 
Indeno(l,2,3-c,d)pyrene 

Analytical Data Summary 12/19/2001 1:18 PM 

Paul-DST1 without TCLP and SPLP.xls / SO SVOA-F~nal Page 26 
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Parameter 
Indeno(l,2,3-c,d)pyrene 

Analytical -dta Summary 1211 9/26, . 1 :I 8 PM 

StationlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Units I 

Paul-DST1 without TCLP and SPLP.xls / SO SVOA-Final Page 27 



Analytical Data Summary 12/19/2001 1 : 18 PM 

StationlD 
SamplelD 

DateCol lected 
DateAnalyzed 
SDGNum ber 
. . 

Paul-DST1 without TCLP and SPLP.xls / SO SVOA-Final Page 28 

f 



Analytical - dta Summary 

Paul-DST1 without TCLP and SPLP.xls / SO SVOA-Final Page 29 



Parameter 
Indeno(l,2,3-c,d)pyrene 

Analytical Data Summary 12/19/2001 1:18 PM 

S D G N U A ~ ~ ~  
Units 

Paul-DST1 without TCLP and SPLP.xb I SO SVOA-Final Page 30 

! 



Analyticd. -dta Summary 

Parameter 
Indeno(l,2,3-c,d)pyrene 
Dibenz(a, h)anthracene 
Benzo(g,h,i)PeryIene 

StatlonlD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Paul-DSTl without TCLP and SIJLP.xls / SO SVOA-Final Page 31 



Analytical Data Summary 

Paul-DST1 without TCLP and SPLP.xls / SO SVOA-Final Page 32 



Analytica .ta Summary 12.1 912C I :I 8 PM 

N itrate-Nitrite-N 
Nitrogen, Nitrate (as N) 
Nitrogen 
Phosphorus 
Sulfate (as S04) 
Sulfide 
Total Dissolved Solids (Residue, filterable) mg/L 
Total Organic Carbon 

Paul-DSTI without TCLP and SPLP.xls 1 GenChem WG-Final Page 33 



Parameter 
Alkalinity, Total (as CaCO3) 
Chloride 
Nitrate-Nitrite-N 
Nitrogen, Nitrate (as N) 

Analytical Data Summary 12/19/2001 1 : 18 PM 

Units I 

Nitrogen mg/L 
Phosphorus mg/L 
Sulfate (as 504) mg/L 
Sulfide mg/L 
Total Dissolved Solids (Residue, filterable) mg/L 
Total Organic Carbon mg/L 

Paul-DST1 without TCLP and SPLP.xls / GenChem WG-Final 

i 

Page 34 
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Analytical ,dta Summary 

DateCollected 

---"-.- 

Nitrogen, Nitrate (as N) 
Nitrogen 
Phosphorus 
Sulfate (as S04) 
Sulfide 
Total Dissolved Solids (Residue, filterable) rng/L 
Total Organic Carbon 

Paul-DST1 without TCLP and SPLP.xls / GenChem WG-Final Page 35 



Analytical Data Summary 

Cadmium 

Chromium, Total u g L  

Potassium 
Selenium 

Thallium 

Vanadium 

Paul-DST1 without TCLP and SPLP.xls 1 Metal WG-Final Page 36 



Analytlcai - Ra Summary 

DateAnalyzed 998 
SDGNurnber 0 

Parameter Units 

StationlD 
SamplelD 

Datecollected 

Arsenic 
Barium 
Benrllium 

A042GW 02D 
042GW02D03 

8/9/99 12:OO AM 

Aluminum u@ 1 

cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
l ron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin (Sn) 
Vanadium 
Zinc 

A505GW001 
505GW001Cla 

10/15/98 12:OO AM 

68 fU 

Paul-DSTl without TCLP and SPLP.xls / Metal WG-Final 

I Antimony u g k  i I 18 f~ 

Page 37 



Analytical Data Summary 

- .. . - 
SampIelD 

Datecollected 4/22/99 1 2:00 AM 
DateAnalyzed 04/28/1999 
SDGNumber 381 96 

Parameter Units 
PCB-1016 (Arochlor 101 6) ug/L 1 1 U I 
PCB-1221 (Arochlor 1221) ugA 1 1 u 
PCB-1232 (Arochlor 1 232) ugk 1 1 u 
PCB-1242 (Arochlor 1 242) ug/L 
PCB-1248 (Arochlor 1248) ug/l 
PCB-1254 [Arochlor 1254) ug/L 
PCB-1260 (Arochlor 1260) ugA 

Paul-DST1 without TCLP and SPLP.xls I PCB WG-Final Page 38 

f 



Analytlca. Ita Summary 

Heptachlor Epoxide 
Gamma-chlordane 
Alpha-chlordane 
Endosulfan I 
p,pl-DDE 
Dieldrin 
Endrin 
p,pl-DDD 
Endosulfan I1 
p,pl-DDT 
Endrin Aldehyde 
Endosulfan Sulfate 
Methoxychlor 
Endrin Ketone 
Toxaphene 

Paul-DST1 without TCLP and SPLP.xts 1 PEST WG-Final Page 39 



Analytical Data Summary 12/19/2001 1:18 PM 

Datecollected 

Bromomethane 
Chloroethane 
1 , l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
l,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Brornodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 

Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Paul-DST1 without TCLP and SPLP.xls / VOA WG-Final 
j 

Page 40 



~naly-ticad 4 Summary l a 1  9/20f )I 8 PM 

Parameter 
Methyl tert-butyl ether 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1 $2-Dichloroethene 
1 , I  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,l $1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1 ,BDichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 , I  ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

DateAnal yzed 
SDGNumber A 

Paul-DST1 without TCLP and SPLP.xls / VOA WG-Final Page 41 



Analytical Data Summary 

DateAnalyzed I 
SDGNumber MNA 

Xylenes, Total 
Styrene 
Bromoform 
l , t  ,2,2-Tetrachloroethane 

Paul-DST1 without TCLP and SPLP.xls / VOA WG-Final 



Analytic& ata Summary 1211 9/23 1 :18 PM 

Datecollected 

Styrene 
Bromoform 
1 , I  ,2,2-Tetrachloroethane 

Paul-DST1 without TCLP and SPLP.xls / VOA WG-Final Page 43 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: - 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 

QAIQC Level: 
Method@) Utilized: 
AnalyticaI Fractions: 

Data Validation Report 

37516 
April 6,1999 
Ensafe 
Charleston Zone A 
February 22,1999 
6 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
Nation&b&W-Gtlidelines-for-Organic- and-Inorganic-Data, 
February, 1994 
DQO Level IIZ 
SW846 Third Edition 
Arsenic 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results, A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qdifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSNSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4-6- 4f 
aul B. fiurnburg, P Date 

r - 
aul B. #urnburg, P r e p  

4-6- 4f 
Date 

4127 Plaza 94 South St. Charles, MO 63304 
(3 1 4) 936- 1 332 Fax (3 14) 936- 1 335 



SDG# 37516 

Samples and Fractions Reviewed 

Sample Identifihtions Analytical Fraction 

AS= Arsenic 



DATA ASSESSMENT NARRATIVE 
ARSENIC 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the malytical and delive~ab1e 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level III requirements. AH comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

A validation was performed on the Arsenic Data from SDG 37516. The data was evaluated 
based -on -the-following-parameters. -- 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter, 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
Data stands as reported without qualification. 



CHAIN OF CUSTODY RECO D 
, ,  1 
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SDG#: 
Date: 
Client Name: 
ProjecUSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 

- - - VaIidation Guidance: 

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVlRONMENTAL SERVICES, INC. 

Data Validation Report 

37773 
April 23,1999 
Ensafe 
Charleston Zone A 
March 16,1999 
8 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, - - .. 

February, I994 
DQO Level III 
SW846 Third Edition 
TCLP-Metals, SPLP-Metals, Lead 

Analytical dab in this report were screened to determine usability of results and also to determine 
confiractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form I s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by.the following signature: 

V*26 - 9 ~  
Date 

- 

4127 Plaza 94 South St. Charles, MO 63304 
(31 4)  936-1 332 Fax (31 4) 936-1 335 



SDG# 37773 

Samples and Fractions ~eviewed 

Sample identifications Analytical Fractions 

T-MET= TCLP Metals 
S-MET= SPLP Metals 

. - > .. PB=- . - . . . . - .-- . . . . - .. 



DATA ASSESSMENT NARRATLVE 
METALS 

The inorganic findings ofired in this screening report assumes that all analytical results are 
correct as reported a d  is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration r e d s .  This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW 846 Methods; the FunctionaI Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level III requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific &dings found m each category to 
the Summary of Data Qualification table. 

SDGs # 37773 

- 
A validation was performed on the Metals Data fiorn SDG 37773. The data was evaluated based 
on the following parameters. 

Data Compieteness 
Holding Times 
Calr'brations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
FieM Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blanks exhiiited contamination for the following elements. 

Elements CQ!El Samples affected 
Zinc 17.5 ug/l all total samples below 87.5 ugA 
Barium 188 ugll all tclp samples below 940 ugll 

The USEPA requires that all sample values below five times the preparation, field or 
calibration blank contamination be qualified as non-detect, "U". 



Matrix Spike Recovery results 

The matrix spike recovery for total water samples for Lead (1 7%) was below 30%. AU 
positive results are qualified as estimated, "J" and all non-detect results are rejected. 

The matrix spike recoveries for total water samples for Arsenic (72%), Selenium (69%) 
and Thallium (72%) were below the lower control limits (>30% but <75%). All positive 
and non-detect results are qualified as estimated, "J" or "UJ". 

The matrix spike recoveries for total water samples for Aluminum (1 5'8%) and ~otassi-urn 
(133%) were above the upper control limits (>125%). A4 positive results are qualified as 
estimated, 'T'. 

Serial Dilution results 

The serial dilution results for total water samples for Aluminum was greater than 10%. 
-sitive~es&sar+eB-&M*J". 

AU sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" quaMer in phce of the "B". Value is below the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUAL.IHCATI0NS 

Sample ID 
alI total samples below 87.5 ugA 
' all tclp samples below 940 ugA 
all total water samples 

all total water samples 

all total water samples 
all total water samples 
all " B  results 

Analyte 
Zn 
Ba. 
Pb. 

As, Se and 
TI. 
A1 and K. 

AJ. 
a l l  analytes 
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Data Validation Report 

EnSafe 
Charleston - Zone A 

- - - - - -- - - -. - - - - - - -- SDG-mQo&- -- - 



SDG#: 
Dater - 

Client Name: 
ProjectiSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 

-- -- v m m m '  

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
EMnRONMENTAL SERWCES, INC. 

Data. Validation Report 

EN008 
December 10,1998 - - . - . . . . . - - 

EnSafe 
Charleston - Zone A 
October 12-13, 1998 
18 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories, Inc. 
h-w, 

February, 1 994 
EPA DQO Level III 
SW846 Third Edition 
Semivolatiles, Metals, TCLP Metals, SPLP Metals, Arsenic, and 
Beryllium 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual. compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control d t s .  A minimum of 10034 of all laboratory calculations have been verified as part of this 
'validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed; The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Vafidation Report is authorized by the following signature: 

P- /Z-//- 9%. 
umburg, P s' ent Date 

41 27 Plaza 94 South St. Charles, MO 63304 
(314) 936-1 332 Fax (314) 936-1335 



SDG# EN008 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= SW846 Semivolatiles 
MET= SW846 Metals 

T-MET= SW846 TCLP Metals 
S-MET= SW846 SPLP Metals 

AS= SW846 Metals (Arsenic ) 
BE= S W846 Metals (BerylIium) 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRATIVE 
METALS AND TCLP METALS 

General 

The inorganic findings offered in  this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix dupIicates and calibration results. 
This report was prepared i n  compliance relative to the analytical and deliverable 
requirements specified in the SW 84 6 Methods; the Ftlnctional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level I11 requirements. All comments made within 
this report shotild be considered when examining the analytical results. Please refer the 
specific findings found in each category to the S~lrrrrnary of Data Qualification table. 

SDGs # EN008 

A validation was performed on the Metals and TCLP Metals Data from SDG EN008. The 
data was- evaluated based on t h e  following- pa fa mete^%--- - - . - - - - - -- - - - - - - - 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Drlpl jcates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - ~ 1 1  criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blanks ex hibi fed con tamination for the folIowing elements. 

Elements 
Barj u m 
Cadmium 
Calcium 
C O P P ~ ~  
Iron 
Manganese 
Silver 
Zinc 

Conc. 
0.1 mg/kg 
0.17 mglkg 
3.28 nig/kg 
0.32 mgikg 
1.62 111g/kg 
0.27 mglkg 
0.83 mg/kg 
0.46 mg/kg 

Sarn~les affected 
no impact 
all soil samples below 0.85 mglkg 
no impact 
no impact 
no impact 
no impact 
all soil samples below 4.15 mglkg 
all soil samples below 2.3 mg/kg 



The USEPA requires that at l sample values below five times the preparation, field or 
calibration blank con tamination be qualified as non-detect , "Un . 

The preparation blanks exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Arsenic -24.0 \ig/l at l TCLP samples below 240 ugll 
Lead -24.0 ug/l all TCLP samples below 240 ug/l 
Selenium -44.0 ug/l all TCLP samples below 440 ugll 

This reviewer qualifies all san~ples resu1ts below 10 times the absolute value of the 
negative blank value. 

Matrix Spike results 

The Matrix Spike recoveries for soils for Antimony (46%), and Selenium (62%) and 
for TCLP satnples for Cadmitrm (7 1 %), Chromium (68%), Lead (74%) and Silver 

~ ~~ - -~ . ~ ~- ~~ -. 

(65 %) were below the lower control Iimi ts (> 30% but <75 %). All positive and 
non-detect results are qualifiect as esti~imted, "J" or "UJ". 

Serial Dilution results 

The Serial dilt~tion results for soils for Aluminuni, Calcium, Iron, Manganese and 
Zinc were greater than 10%. All positive results are qualified as estimated, "J". 

All 6mple results left with a "Bn qttalitier after all other qualifications, will be 
qualified with a "3" qualitier in place of the "B". Value is beIow the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
all soil samples below 0.85 ~jlglkg Cd. + QL 

. U 
all soil samples below 4.15 111g1kg Ag . 
all soil samples below 2.3 mglkg Zn. 
d l  TCLP samples below 240 ugII As. +/U JIUJ 
all TCLP samples below 240 ug/I Pb. 
all TCLP samples below 440 t1gI1 Se. 

. -a l l  soil samples Sb and Se. + TU JIUJ 
all TCLP samples Cd, Cr, Pb 

ant1 Ag. 
all soil samples AI,  Ca, Fe, + J 

Mn ancl Zn. 
all "B" results all analytes B J 



DATA. ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is  based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 827W; the 
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level 
I11 requirements. All comments made within this report should be considered when exanlining 
the anaiytid results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # EN08 

- - - ~  ... . - -  -~ ---- - - -  . .  . ~ - - -... ~- - ~ - -  

A validation was performed on the ~emivofatile Data from SDG ENOOS. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Dupticates 
I ntemal I Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Holding Times 

The following sample was re-extracted six (6) days outside the extraction holding time 
for soil samples because the original extract was lost. All reported positive and non- 
detect results in the sampk are qualified as estimated, J/UJ. 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 
Method Blanks 

One of the method blanks associated with samples in this SDG exhibited contamination. 
Several samples required qualification. The end-user should note that the action levels 
indicated for the blank analysis may not involve the same weights, volumes, dilution factors, 
or percent moisture as associated samples. These factors must be taken into consideration 
when applying the 5X or 10X criteria to field samples. 

A s s o c W  Bla& ComDound Conc. Action Level 
SBLK2 bis(2-ethylhexy1)phthafate 86J ~ g / K g  860 pg/Kg 

SamD)es ComDound 
042SBO2601 bis(2-ethyl hexy1)phthalate CRQL 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF' DATA QUALIFIERS 

c 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation 1 imit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (10X for common laboratory contaminants) i<jl,' 

the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

No Adion = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qudifiers. 



SUMMARY OF DATA QUALIFICATIONS 

COMPOUND IIL Hi a 
All compounds +/- J/UJ. 

bis(2-ethylhexy1)phthalate +B CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
$I in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



Data Validation Report 

EnSafe 
Charleston Zone A 

- -SDG#:EN009- . - - 



SDG#: 
. . . Date: 

Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number- of Samples 

Laboratory: 
Validation Guidance: 

'QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN009 
December 16, 1998 
Ensafe 
Charleston - Zone A 
October 13-14,1998 
3Aqueous Sample(s) with 0 MS/MSD(s) 
16 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories, Inc. . - _ _  - 

National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level III 
SW846 Third Edition 
SemivoIatiles, Metals, TCLP Metals, SPLP Metals, Arsenic, and 
Beryllium 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimurn of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatogxms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Am~tated Forrn 1 s or spreadsheets for dl samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MS/MSD sampfes or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

/2 -I?-98. 
a d  E@hunburg, Date - 

4127 Plaza 94 South St. Charles. MO 63304 



SDG# EN009 

Samples and Fractions Reviewed 

Sarnple Identifications Analytical Fractions 

SVOA= SW846 Semivolatiles 
MET= SW846 Metals 

T-MET= S W846 TCLP Metals 
S-MET= SW846 SPLP MetaIs 

A S  SW846 Metals (Arsenic ) 
BE= SW846 Metals (Beryllium) 



. . DATA, ASSESSMENT NARRATIVES . . 



DATA ASSl3SSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General . 

The organic findings offered in this screening report assumes that all analytical results are 
corm3 as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level III 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # EN009 

A validation was performed on the Semivolatile Data from SDG EN009. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikdMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quanti tation 

* - All criteria were met for this parameter. 

Calibration 

The initial calibration exhibited compounds with RSDs greater than 1596, but l q s  than 90%. 

For the samples listed below, qualify the positive results for benzo(b)fluoranthene as 
estimated, J, because of a RSD response of 16.0% in the initial calibration. 



Data Assessment Narrative 
SernivolatiIes 

Page - 2 

Calibrations - continued 

The,continuing calibrations exhibited compounds with %Ds greater than 20%. Qualifications 
are as follows. 

The continuing calibration on 11/5/98 at 1257 required qualification for the sample@) and 
compound(s) listed beiow. 

The continuing calibration on 11/9/98 at 08:46 required qualification for the sample(s) and 
-compound(s) listed below. 

The continuing calibration on,11/12/98 at -10:22 required qualification for the sample(s) and 
- compound(s) listed below. 

The continuing calibration on 1 1/12/98 at 1 8: 10 required qualification for the sampie(s) and 
compound(s) listed below. 

Blanks 

All samples results in the electronic data were flagged incorrectly for bis(2-ethylhexy1)- 
phthalate contamination. A review of the raw data indicated that the laboratory blanks were 
free of target compound contamination. 

Surrogates 

Sample 042-S-B040-01 exhibited the acid surrogate tribromophenol-d5 with a 7% recovery. 
For the acid compounds only, reject (UR) all non detect results (no positive results for acid 
compounds). 



Data Assessment Narrative 
SemivoIatiles 

Page - 3 

System Performance and Overall Assessment 

The dabis  reported as is with qualifications and rejections. Sample 042-S-B040-01 is 
.reported in favor of the re-extraction due to holding time deficiencies, similar surrogate 
recoveries, and poor associated method blank surrogate recoveries. 



GLOSSARY OF DATA Q U A L m R S  

M 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR - = Result is rejected and unusable 

f) = Result value is based on dilution analysis 

OD BLANK CODES 

CRQL = The sample result for the blank con taminant is less than the sample 
CRQL and is less than 5X (10X for common Iabaratary contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (10X for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

cQMmmuQ I2L a .  
benzo(b)fluoran thene + 1 

benzo(b) fluoran thene + J 

bis(2-ethyhexy1)phthalate .+ J 

N-nitroso-di-n-propyIamine - UJ 

N-ni troso-di-n-propylarnine - UJ 

all acid compounds - UR 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level III requirements. Ail comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific iiidings found in each category to the Summary of Data Qualification table. 

SDGs # EN009 

A validation was performed on the Metals Data from SDG EN009. The data was evaluated 
based on the following parameters. 

.Data Completeness 
Holding Times 
Calibfitions 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and- Field Blanks 

Tfie preparation blanks exhibited contamination for the following elements. 

Elements 
Chromium 
copper 
Iron 
Lead 
Manganese 
Sodium 
Zinc 

Samples affected 
all soil samples below 3.7 mglkg 
all soil samples below 1.2. mg/kg 
no impact 
no impact 
no impact 
no impact 
no impact 



The equipment blanks exhibited contamination for the follbwing elements. 

Elements a!& Samples affected 
Calcium 1050 ugll al l  soil samples below 1050 mg/kg 
Manganese 3.6 ugll no impact 
Potassium 222 ug/l all soil samples below 222 mglkg 
Sodium 513 ugll all soil samples below 5 13 rngikg 
Zinc 6.4 ug/l al l  soil samples below 6.4 mglkg 

The USEPA q u i r e s  that all h p l e  values below five times the preparation or 
calibration blank contamination be qualified as non-detect, " U". 

Matrix Spike Recovery results 

The Ma#rix Spike recoveries for soils for Antimony (58%) and Selenium (47%) were 
below the lower control limits (> 30% but <75%). All positive and nondetect 
results are qualified as estimated, 'J' or "UJ'. 

- & -~ -  
. - -  . . . I - - - . . 1 - - - - - - .  . -  ". 

ATl~~SamiIer~ltststsEftHrlth a 'Bn qualifier afFer all other qualifications, will be 
qualified with a "3" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
+ QL 

all soil samples below 3.7 mg/kg Cr. U 
all soil samples below 1.2. mg/kg Cu. 
a l l  soil samples below 1050 mg/kg Ca. 
all soil samples below 222 mg/kg K. 
all soil samples below 513 mglkg Na. 

' all soil samples below 6.4 mgkg Zn . 
dl soil samples Sb and Se. +/U J ~ U J  
a l l  "Bn results all analytes B 3 



DATA ASSESSMENT NARRATIVE 
'TCLP METALS 

General 

?he inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is b d  upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level III requirements. All comments made within 
~s report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # EN009 

A validation was performed on the TCLP Metals Data from SDG EN009. The data was 
-. - evaluated based on the following parameters. - . - -- - -  - . - - - A . 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Matrix Spike Recovery resub 

The Matrix Spike recoveries for waters for Cadmium (71 %), Chromium (68%), Lead 
(74 %) and Silver (65 96) were below the lower control limits (> 30% but < 75 %). 
All positive and non-detect results are qualified as estimated, "J" or "UJ". 

All sample results left witb a "B* qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample. ID Anal yte DL 
water samples Cd, Cr, Pb +/U 

QL 
J/UJ 

and Ag. 
all. 'Bn results all analytes B J 

f i l l  



DATA ASSESSMENT NARRATIVE 
SPLP METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level JJI requirements. AU comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

A validation was performed on the SPLP Metals Data from SDG EN009. The data was 
- - - - -- evaluated based on the f o f l o G n g . ~ & e r s  --. 

Data Completeness 
Holding Times 
calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Diiytions . 

.* - .All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited negative bias for the following 
elements. 

Elements Conc. Samples affected 
Arsenic -24.1 ugll all water samples below 24.1 ug/l 
Lead -24.1 ugA all water samples below 24.1 ug/l 

- Selenium -43.9 ug/l all water samples below 439 ug/l 

This reviewer qualifies all samples results below ten times the negative bias as 
estimated, "J" or "UJn. 



Matrix Spike Recovery results 

The Matrix Spike recovery for waters for Silver (74%) was below the lower control 
limits (>31)% but <Ti%). All positive and non-detect results are qualified as 
estimated, "J" or "UJ". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified. with a "3" qualifier in place. of the "B" . Value is below the .CRDL but 
greater than the DL. 



SUMMARY OF DATA QUALIFICATIONS 

SampJe ID Analyte DL 
dt water samples below 241 ugll As. +/U 

QL 
J f  UJ 

all water samples below 241 ug/l Pb. 
all water samples below 439 ug/l Se. 
dl water samples *g- +/ZI J/UJ 
all 'B" results all analytes B J 

Old  



Data Validation'Report 



SDG#: 
Date: 
Client Name: 
ProjecvSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
ValidationGuidance+ 

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 

Data Validation Report 

EN010 
December 30,1998 
EnSafe 
Charleston - Zone A 
October 14- 15,1998 
21 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories, Inc. 

4 4 a t i o n a - 4  GuideJines for OrgmkinlbIasrgmi~Data~-- 
February, l994 
EPA DQO Level III 
SW846 Third Edition 
Volatiles, Pesticides/PCBs, Metals, Total Dissolved Solids, Chloride 

Analyhcal data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MSMSD samples or spreadsheets 
are not a n n o d .  

The release of this Data Vdidation Report is authorized by the following signature: 

t2* 31-78. 
Date 

41 27 Plaza 94 South St. Charles. MO 63304 
131 4) 936- I 332 FRX (3-1 41 926- 1 ~ 3 5  



Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
PIP= Pesticides/PCBs 

MET= Metals 
TDS= Total Dissolved Solids 
CHL= Chloride 





DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
Genera I 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level 111 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # EN010 

- . .. . . 
., - - - - ~ ~  ~ ~. A-v-aidaati6nn was n*$ormed -6n tFi-e Volatile D.i.h ffGm SDG ENO I data was ev~l"g.td - ~~ 

- .  

based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Cali bration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration contained compounds with RRFs less than 0.05. 

The initial calibration on 0611 1/98 exhibited acetone, 2-butanone, and 2-hexanone with mean 
RRFs of 0.012, 0.022, and 0.048 respectively. For the samples listed below, qualify the non 
detect results for the above compounds as UR. 



GLOSSARY OF .DATA QUALIFlERS 

DUALIHC ATION CODES 

U = Not detected 

J = Estimated value 

_UJ = Reported Quantitation limit is qualified as estimated 

U R  = Result is rejected and unusable 

D = Result value is based on dilution analysis 

D BLANK O U U C A T I O N  CODES 

- - - CRQL = --- - - - The sample result for the blank contaminant is less than the sample - 

CRQL and is less than 5X (IOX far common laboratory contaminants) 
the method blank value, The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (1OX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



S-Y OF DATA QUALLIFXCATIONS 

sAiwmm - DL f& 

037GWA01Ct. acetone 
042GW003C 1 2-butanone 

2-hexanone 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in  the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA MSESSMENT N A R R A m  

PESTICIDE/PCBs 

General 

The organic findings offered in this screening report assumes that alt analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, supogate and matrix spike recoveries, GC performance, calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
U.S. EPA , S W846, Method 8081i8082; the National Functional Guideliqes for Organic Data . . 

Review, ~ e b r u a r ~  1994, and:DQQ Level In. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualifications table. 

SDG # EN010 

- - . - - - - - - -- --- .. . 
A validation was performed on (hi PiiticideiPCB Data from SDG ENOIO. Thidata w as A 

- 

evaluated based on the following parameters. 

Data Comgileteness 
Hotding Times 
Calibrations 
GC Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The data is reported as is without qualifications or rejections. 



GLOSSARY OF DATA QUALIF'IERS 

c 
U = .Not detected 

J = Estimated vafue 

UJ = Reported quantitation limit is qualified as estimated 

R = Result 'is rejected and unusable 

D= result value is based on diIution analysis 

mTIIOD BLANK OUALIFIC AI'ION CODES 

CRQL = The sample result for the blank contiiminmt is less than the sample CRQL--- - 

and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Iess than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blankvalue. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numericat form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFTCATIONS 

W L E  ID 4fuWmxm QL 

No qualifications are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS AND WET CHEMISTRY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level III requirements. All comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # ENOlO 

A validation was performed on the Metals and wet chemistry Data from SDG ENOlO. The 
data was evaluated based on the following parameters;- - - - 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Controi Samples 
Serial Dilutions 

* - Afl criteria were met for this parameter. 

Preparation and FieZd Blanks 

The blanks exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Barium 1.4 ug/l no impact 
Calcium 33.1 ug/l no impact 
Iron 27.8 ugll no impact 
Manganese 2.1 ug/l no impact 
Sodium 31.4 ug/l no impact 
Zinc 8.3 ug/l all water samples below 41.5 ugl-1 



The calibration blanks exhibited contamination for the following elements. 

Elernen ts !&% Samdes affected 
Antimony 18.3 ugll no impact 
Barium 3.1 ug/1 all water samples below 15 -5 ug/l 
Calcium 56.3 ugll no impact 
Magnesium 52.9 ug/l no impact 

The USEPA requires that all sample values below five times the preparation, field or 
calibration blank contamination be qualified as non-detect, 'Un. 

Matrix Spike results 

The Matrix Spike recovery for waters for Selenium (0%) was below 30%. All 
positive results are qualified as estimated, "J" and all non-detect results are rejected. 

Serial Dilution results 

The Serial dilution result for waters for Manganese was greater than 10 % . All 
positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after aH other qualifications, will be 
qualified with a "Jn qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL -QL 
all water samples below 15.5 ug/l &. + U 
all water samples below 41.5 ugll Zn. 
all water samples Se. + 3 

U R 
all water samples Mn. + J 
all "B" results all analytes B J 



J 

Analytical b,.d Summary 

Paul-DST2.xls 1 Metal SO-Final 

- 
Statlonlb A042SB054 A042SB055 A042SB056 A04258057 
Sample10 0425005401 (0-1 ft) 042SB05501 (0-1 ft) 042SB05601 (0-1 ft) 0425805701 (0-1 ft) 

DateCollected 9151200 1 12:OO AM 9/5/2001 1 2:00 AM 9151200 1 1 2: 00 AM 9/5/2001 12:OO AM 
DateAnalyzed 0911 712001 0911 1 12001 0911 112001 0911 1 /2001 
SDGNurnber 48525 48525 48525 48525 

Page 1 

Parameter Units 
Arsenic,'.TCLP ' ' ' ug/L 
Barium, TCLP uglL 
Cadmium, TCLP ug/L 
Chromium, TCLP ug/L 
Lead, TCLP ugfl, 
Mercury, TCLP ug/L 
Selenium, TCLP u g L  
Silver, T CLP u f l  
Arsenlc Wml 3.9 

1 

,J  

I 

.,I 1 13.1 j~ 
J .J 2.81 23.9 



Analytical Data Summary 1211 912001 1 :43 PM 

Paul-DST2.xls I Metal SO-Final 
,. . , . 

StatlonlD 
SampblD 

Datecollected 
DateAnalyzed 
SDGNumber 

A042SB058 
0428805801 (0-1 ft) 
9/5/2001 12:OO AM 

0911 112001 
48525 

Parameter Units 
Arsenic, TCLP uglt 

A042SBO59 I A042SB060 I A042SBO61 
042SB05901 (0-1 ft) 
9151200 t 1 2:00 AM 

09/11 12001 
48525 

- ----- 

042SBO600t (0-1 ft) 1 042SB06101 (0-1 ft) 

1 ,  
1 1 

1 

Barium, TCLP ug1L 
Cadmium, TCLP ug/L 
Chromium, TCLP u g h  1 
Lead, TCLP U f l  1 

9/5/2001 12:OO AM 
0911 112001 

48525 

Mercury, TCLP ug/L 
Selenium, TCtP u@ 

9/5/2001 12:OO AM 
0911 112001 

48525 

1 

,J J 

Silver, TCLP ug/L 
Arsenlc mgfkg 9.27 7.53 tJ 

1 
,J 8.86 ]J 27.4 



Analytical Summary 

PauCDST2.xls 1 Metal SO-Final Page 3 

A042SB068 
042S006801 (0-1 ft) 
9/5/2001 12:OO AM 

09/24/2001 
48528 

~ t a t l o n l ~ f  
SampleID 

DateCollected 
DateAnalyzed 
SDGNumber 

A042SB068 
, 042SB08801 (0-7 ft) 

9/5/2001 12:OO AM 
09/13/2001 

48528 
Parameter Unlts 
Arsenic, TCLP Ugk 
Barium, TCLP uglL 
Cadmlum, TCLP ug/L 

26 IU 
2a6 [= 
14.1 [J 

Chromium, TCLP ug/L 5.7 1U 
Lead, TCtP uglt 892 la 
Mercury, TCLP ugk 
Selenium, TCLP ugA 
Sllver, TCLP u@- 
Arsenic mgkg 
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Paul-DST2.xl.s / SVOA SO-Final 
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A042SB066 
0425806601 (0- 1 ft) 

9/5/01 12:00 AM 
0911 3/2001 

48525 ,.A 

StatlonlD 
SamplelD 

Datecollected 
DataAnalyzed 
SDGNumber 

Parameter Unlts 
Phenanthrene ugkg 382 U 362 U 1 368 U 358 U 
Naphthalene udkg - 382 U 362 U 8.3 J 358 U 
Acenaphthylene ugkg 382 U 1 362 U 1 368 U 358 U 
Acenaphthene ugfkg - '382 U I 362 U 368 U 358 U 
Fluorene ug/kg 382 U 362 U I 368 U 358 U 
Anthracene ug/kg 382 U 362 U 
Flouranthene ug/kg 13.6 J 
Pyrene u~ / kg  
Benzo(a)Anthracene ugfig 
Chrysene uQ/kg 362 U 
Benzo(b)Fluoranthene uglkg 362 U 
Benzo(k)Fluoranthene uglkg 
Benzo(a)Pyrene ugkg 
Indeno(l,2,3-c,d)pyrene ug/kg 
Dl benz(a,h)anthracene ug/kg - 382 U 362 ]U 129 J 358 U 
Benzo(g,h,i)Perylene ugkg 382 U 362 U I 278 J 358 U 

A042SB063 - 042SB06301 (0-1 ft) 
- 9/5/01 12:00 AM 

0911 412001 
48525 

AO42SB064 1 A042S0065 
042SB06401 (0-1 ft) 1 042SB06501 (0.1 ft) 

9/5/01 12:OO AM I 9/5/01 12:OO AM 
0911 312001 0911 312001 

48525 1 48525 
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Fluorene 
Anthracene 
Flouranthene 

Chrysene 
Benzo(b)Fluoranthene ugkg 

Benzo(g,h,i)Perylene 

~ a u l - 0 ~ ~ 2 . x l s  I SVOA SO-Final Page 5 / 



M E M O R A N D U M  CHZMHILL 

Data Validation Summary - Charleston Naval 
Complex - Zone A, SWMU 42 
TO: Jim EdensICH2M HILLIGNA 

FROM: Amy Juchem/CH2M HILL/ GNA 

Herb Kelly/CH2M HILL/GNA 

DATE: November 12,2001 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at Zone A, SWMU 42. The samples were collected between the dates 
of August 31 and September 5,2001. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. Tlus process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelinesfor Inorganic Data Review (EPA 1994) and Nutiorral Functional Guidelinesfor Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), SW- 
846 8270 Semivolatile Organic Compounds (SVOC), SW-846 8081 Organochlorine Pesticides, 
SW-846 8082 Polychlorinated Biphenyls, SW-846 8151 Herbicides, SW-$46 9012 Cyanide, 
and Metals following SW-846 6010/7000 Series methodology. A single sample was also 
submitted for the Toxicity Characteristic Leaching Procedure (TCLP) and then analyzing the 
"leachate" for the RCRA Metals. 

Sample results that were not within the acceptance hmits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA OUAUTY EVALUATiON SUMMARY 

The following primary flags were used to qualify the data: 

[=I Detected. The analyte was analyzed for and detected at the concentration shown. 

Ij] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection h i t .  

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
SS 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike / LCS 
Conbnuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
hIS/MSD or LCS/LCSD Precision 
Matrix Spike / Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 



Table 1 - Chemical Analytical Methods -Field and Quality Control Samples 

TABLE 1 
Chemical Analytical Methods - Field and Quality Control Samples 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

Samples Collected 8/31/2001 
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;hemica1 Analytical Methods - Field and Quality Control Samples 
:harleston Naval Complex, Zone A, SWMU 42, Charleston, SC 



TABLE 1 
Chemical Analytical Methods - Field and Quality Control Samples 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

MATRIX CODE 

SO - Soil 
WQ -Water QC Samples 

SAMPLE TYPE CODE 

EB - Equ~pmenl Blank 
FD - Field Duplicate 
MS - Matrix Splke 
SD - Matrix Spike Duplicate 
N - Nat~ve Sample 

-- - 



Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples -Method blanks and equipment blanks, were provided for this project. 
Blank samples enable the reviewer to determine if an analyte may be attributed to 
sampling or laboratory procedures, rather than environmental contamination from site 
activities. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/anaIysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

Matrix SpikeIMatrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

GC/MS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verrfy the proper mass assignment and mass 
resolution. 

Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable quafi tative and quantitative data for the compounds of interest. 

Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 



DATA QUALITY EVALUATION SUMMARY 

Volatile Organic Compounds 
The QA/QC parameters for the Volatile Organic Compound analyses by method SW-846 
8260 for all of the samples were within acceptable control limits, except as noted below. 

Blank Contamination 

All laboratory and equipment, blank samples were free of contamination, except as listed in 
Table 2. 

TABLE 2 
Blank Contamination: VOC 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

148 ~VBLKOS j LB Acetone 6.0 ' ug/Kg 1 60.0 u w g  48407 
-̂? -̂-̂  .......... . ........ .. .............. . .... .. ....... . : '' ..--+ * ?.. 

; 48 IVBLKO2 i LB ' ~ e t h ~ l e n e  Chloride j 0.63 1 ug/Kg : 6.3 ugMg 1 48407 - 
.. .. ..... .... ................ ... - .- ........... ". .. .-.- -.,.-,,, ,-"4 ---- - - . .A .  

I 
: 48408-0 1 '042EB050Ll I EB .Tetrachloroethene j 0.23 ug1L 

. . .  ....... . . . . .  . . . . . . .  a .  L ,  ,4 

48408-01 i042EB050Ll /EB :I ,4-Dichlorobenzene i 0.32 , ug/L 
. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . " ,  . . .  

VBU(01 ~VBLKO~  i LB 1,4-Dichlorobenzene i 0.33 : ug/L 
... . . . . .  .̂ ... ^____.1.__^______^__....._---_.^ ^̂ .̂  ..̂ l._ -̂.̂ _-A Î... i . . .  .? " . .  . .  

48408-01 ,042EB050Ll \EB Tetrachloroethene / 0.23 ' ug/L : 
. . . .  . I . .  . . ....... ..... " ~" . 

48408-01 0 4 2 ~ ~ 0 5 0 ~ 1  ' 1 EB :1,4-Dichlorobenzene j 0.32 : uglL 
. . .  . . ................................ . . . .  .. 

. ".-, . .,,--. -. .... 

1 . 2 ~ a  i 48407-1-5 
. . . .  I ..__._-l.-.... .. _ 

, . <' *W. 

1.6 ug1L i 48407 - 1-5 I . . . . . . .  . .- . . . . . . . . . . . . . . .  

1.7 ug/L 48408-1 (EB) 
. ,- ... 

1.2 uglL j 48408-1 (EB) 
.. y .... &. . 

1.6 ug/L 1 48408-1 (EB) ' 
. . .  ._---- L *.-. .. - -- ............ 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the folowing actions were taken: 

If the concentration was above the reporting b t ,  the numeric result was unchanged, 
but it was flagged "U", as undetected. 

If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reportmg limit, and it was flagged "U", as undetected. 

Surrogate, Laboratory Control Spike, and Laboratory Control spike Duplicate 
Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control splke duplicate (LCSD) recoveries were within acceptable 
quality control limits, except as noted in Table 3. 



DATA QUALITY EVALUATION SUMMARY 

TABLE 3 
Surrogate and LCSlLCSD Recoveries Out ol QC Limits: VOCs 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

i 
! 48407 j VBLKOI Bmmofluorobenzene 114' 1 59-1 13 : VBLKOI 
i / i"..". ...... ..$ i .. .... 5 . .  ... .. . . .  . . . . . . . .  .- . "f . .-.--.-.-... ;.-" ... . 
! 

48407 # I  / 042SB05001 Bromofluorobenzene i 125' 1 59-1 13 \ #1 / 042SB05001 
i 
i ---- ;,-. . .......- .................. . . . . . . .  .---.-. ?-.-- ' . " .a.---.-," ll̂  . .  ' 
/ 48407 #3 / 042CB05001 ! Brornofluorobenzene 1 15' i 59-113 : #3 / 042C805001 
1 1 

..-. .. . . . . . . . . . . . .- . .  ... . . . .  ........... . . .  ..........- t .*.-- ",-.: i. -.---. / : - 4  --- 
( 48407 I VBLKOILCS : 2-Chloroethyl vinyl ether ! 46' 1 70-130 i 48407- 1-5 
i ! 1 
i 

......- ............................... ...... . ...... - - . . . .  : ,-,.. :. ........--.A- ."-"; --..---.. 
: Toluene-d8 ; 78* i 88-1 10 #1 1042EB050Ll 
. . . . . . .  .................... : ..................... 1 ...-.-.. _< 

; Bromofluorobenzene 74' i 86-115 i 
. . "  .. " ..,". . . -  ...................... ....-........ ...............-... 

! 
; * - out of control limits 

No Flags 
Applied . 

I 

No Flags 
Applied 
-- --%-"--" I 

No Flags 
Applied 

Detects-J, : 

non-detects- I 
UJ 

I 
No Flags j 
Applied l 

. -........ ." ..". 



DATA QUALlfY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 4. 

TABLE 4 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

1 VOA2 - CCAL-09/10,0723 I 2-C hloroethyl vinyl ether 
i /-A -A"_ 

i 
! Bromoform 
1 ................................................ -.. -- .... . . - ." " ,.",.."-"" ..-- 

i 
f VOA2 - CCAL-09111, 0637 : 2-Chloroelhyl vinyl eth 

i 
I 

1 . . . . . . . . .  ................ . . - - . . - . . - . . . 
26.4% high ! 

. . . .  .- . . .  . . . . .  

Flags were applied to the compounds in the associated samples in the following manner: 

When the percent difference (%D) or RRF was low in the continuing calibration 
standards, detected compounds were flagged "J" and non-detected compounds were 
flagged "IJ J", as eslima ted. 
When the percent difference was hgh, detected compounds were flagged "J", as 
estimated. Non-detected compounds were not flagged. 



DATA QUAUTY EVALUATION SUMMARY 

Semivolatile Organic Compounds 
The QA/QC parameters for the Semivolatile Organic Compound analyses by method SW- 
846 8270 for all of the samples were within acceptable control limits, except as noted below. 

Blank Contamination 
All equipment and method blanks were free of contamination, except as listed in Table 5. 

TABLE 5 
Blank Contamination: SVOC 
Charleston Naval Complex, Zone A, SWMU 42, Charlesfon, SC 

042EB063Ll 'EB Acenaphthylene 

I Acenaphthene 
-- 

Fluorene 
- 

Phenanthrene 
. . 

3 
' Anthracene 

[ t . . " " ,  .^.. 

I :Fluoranthene 
! " "." 

: Pyrene 
i _ ........ .... . . . .  ... 

Lf a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
con tamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

lnimtial and Continuing Calibration Criteria 
All initial calibration criteria and continuing caIibration criteria were met except as noted in 
Table 6. 

-- 
ZA-SWMU~Z-DV-SUMMARY-O~ I l l  1 . K C  10 



DATA QUALITY EVALUATION SUMMARY 

TABLE 6 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone A, SWMU 42, Charleslon, SC 

j MSD4-ICAL-08/31, 0544 ' Naphthalene RA2=0.987 48407-1,2,4,5 % 

. . . . .  

. . . . .  . . . . . . . . .  

............. 

. . . . . . . . . . . . .  

Benzo(k)fluoranthene 
... ...x.......-..*. ......................... ......... -, 

Benzo(g,h,i)perylene 16.6% high 
. .  ............................................................... t ............................................ 

I MSD5-CCAL-09/06, 1 109 Benzo(k)fluoranthene 21.8% high 
.... ..................... ............... 

Dibenzo(a,h)anthracene 20.5% high 
. . . . . . .  ................. ................. : 

o-Nitroaniline 52.3% high 
. . . . .  ....................................... .- ,.,.. 

m-Nitroaniline 
;.. . . -  .........-...... .- ..I 

p-Nitroaniline 
. . .  i ............ . . . -  - 

48407-3 
- I 

48408-1 (EB) I 
i 

- - - "  1 
48408-1 (EB) - - -  --f 

1 
i 



DATA QUALITY EVALUATION SUMMARY 

Internal Standards 

All internal standard (IS) retention times and area responses were within criteria, except as 
listed in Table 7. 

TABLE 7 
Internal Standard Area oul of Criteria: SVOC 
Charleston Naval Complex, Zone A, SWMU 42, Charlesfon, SC 

-- 
! 

' 48407 #2 Perylene-dl2 - 51 2% low Detects-J, Non-detects-UJ 
: -. ....... ...-.. &. .. ...... . -- . . .  .."̂ . . . . . . .  : .---.l.l....- .... __  --- . 
i 48525 #11 : Perylene-dl2 - 53.1% low j Detects-J, Non-detects-UJ j 
........ - -  . . .  . . . . .  .- ... " . .  ... ,------.- --. .,.$ 
1 : 48525 : #13 Perylene-dl2 - 58. t % \ow Detects-J, Non-detects-UJ : 

".*" **--*-" . - . .. ""." ............ - . . .  ..L ..... .-̂ _I-1I1I... . .  .l.__l.... - .  . . . .  

Organochlorine Pesticides 
The QA/QC parameters for the Organochlorine Pesticides analyses by method SW-846 8081 
for all of the samples were within acceptable control limits, except as noted below. 

Initial and Continuing Calibration Criteria 
All initial and continuing calibration criteria were met except as noted in Table 8. In 
addition, the second column confirmation percent difference (%D) for some detected 
parameters, exceeded the 40 %D criteria in seIected samples. Those results were flagged "J", 
as estimated. 

TABLE 8 
Excepiions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

/ ECD5A DB-XLB - CCAL- 
! 09/13, 1130 

. ".. . . . . .  
! 
' ECD5A DB-l7MS - CCAL- 

0911 3, 11 30 

. - 

ECD5A DB-XLB - CCAL- 
09112, 1514 

4,4'-DDD 
- -". - 

4,4'-DDT 

Methoxychtor 

4,4'-DDD 

4,4'-DDT 
- 

Methoxychlor 

Toxaphene 

19.0% high 

25.0% low 

16.1% low 

16.0% high 

30.5% low 

20.3% low 

62.5% high 
- - - -  

48408-1 (EB) 



DATA QUALITY EVALUATION SUMMARY 

TABLE 8 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone A, S WMU 42, Charles ton, SC 

! ECDSA DB-17MS - CCAL- 
1 09/12, 1514 
*.__I_.. - " . * "  Y _lll.llllll 

ECD5A DB-XLB - CCAL- 
: 09112, 1540 - -* * - -- - - -- - - 

ECD5A DB-XLB - CCAL- 
! 0911 2, 2339 
A - --,- "" ,--" +".--""4.. 

': ECDSA DB-XLB - CCAL- 
; 0911 3, 0402 

I 
Toxaphene 36.5% high 48408-1 (EB) 

$ 

- -  - -- 
Chlordane (tech) 

i.. . - - --- 

17.05 low 

56.0% high 48408-1 (EB) 

. .- 

48408-1 (EB) 

Flags were applied to the compounds in the associated samples in the following manner: 

When the percent difference ('/OD) was low in the continuing calibration standards, 
detected compounds were flagged "j" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference was high, detected compounds were flagged "J", as 
estimated. Non-detected compounds were not flagged. 

Surrogate Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control spike duplicate (LCSD) recoveries were within acceptable 
quality control limits, except as noted below. 

The surrogate recoveries for decachlorobiphenyl in the equipment blank sample, 
48408001 / 042EEN50L1, were 59 and 53 percent respectively for the two analytical 
columns. .Although these recoveries were slightly below the QC limits of 60 - 150 
percent, no flags were applied to the sample. 



DATA QUAUN EVALUATION SUMMARY 

Polychlorinated Biphenyls 
The QAIQC parameters for the Polychlorinated Biphenyls analyses by method SW-846 8082 
for all of the samples were within acceptable control limits, except as noted below. 

Surrogate, Laboratory Control Spike, and Laboratory Control spike Duplicate 
Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control spike duplicate (LCSD) recoveries were within acceptable 
quality control limits, except as noted below. 

The surrogate recoveries for decachlorobiphenyl in the equipment blank sample, 
48408001 / 042EB050L1, were 28 and 28 percent respectively for the two analytical 
columns. The sample was re-extracted and re-analyzed with similar results. Although 
these recoveries were slightly below the QC limits of 60 - 150 percent, no flags were 
applied to the sample. 

Organochlorine Herbicides 
The QA/QC parameters for the Organochlorine Herbicides analyses by method SW-846 
8151 lor all of the samples were w i t h  acceptable control limits, except as noted below. 

Surrogate Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control spike duplicate (LCSD) recoveries were within acceptable 
quality control limits, except as noted below. 

The surrogate recoveries for 2,4Dichlorophenylacetic acid in the equipment blank 
sample, 48408001 / 042EB050L1, were 99 and 127 percent respectively for the two 
analytical columns. As the recovery was slightly above the recovery limits of 36-121 
percent on only one column, no flags were applied to the sample. 

lnitial and Continuing Calibration Criteria 
All initial and continuing calibration criteria were met except as noted in Table 9. 



DATA QUALITY EVALUATION SUMMARY 

TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Herbicides 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

I ECD4A DB-608 - CCAL- i 
i 09/11,0016 
i 
) ................................ 

i ECD4A DB-608 - CCAL- 
j 0911 1,0434 

"- --- - --a -- ---- - - .- 
ECD4A DB-608 - CCAL- 
09/11,0544 

" - -+ - 

ECD4A DB-608 - CCAL- 
09/07, 1010 

- "  ---* . - 

ECD4A DB-608 - CCAL- 
09/07, 1254 

28.0% low 
. - 

15.5% low 

2,4,5-T 28.5% IOW 48407-1 -5 
-" . . . . . . . . . . . . - - . -  ............-. ..... . . . .  - i 

2,4,5-TP 20.5% low 
. . . . . . . .  . .  -,*..--- . -- . . . . . . . .  . * ,-, . ,-." .-*" 

2,4,5-7 27.5% IOW i 48407-5 
i_^-______^__l__X^ ,I-,̂ * -.I__... ".-."u_. ...... ._^^ ( 

2,4,5-TP 19.0% tow i 
. . . . . .  . . . . . . . . . .  .. ............... . . . . . . . . . . . - . . . .  .............. . .  - . c. 

48408-1 (EB) 2,4,5-T 24.5% LOW 

........... .......... - . . .  ................. ...... . - . . . . . .  . ! -. ........-a a -.. 

48408-1 (EB) 2,4.5-T 27.0% low 

-- * - - -- - - 7  * --- 
ECD4A DB-608 - CCAL- 2,4,5-T 24.5% ~ O W  48408-1 (EB) 
09/07, 1602 

- - - m e - - *  - - - -  - a -  



Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed dtuing the 
data quality evaluation procedure for inorganic parameters. 

Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding bmes. 

BIank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

Lab Control Sample (LCS) -This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/anaIysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

PreJPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

Continuing Calibration Verification -This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 



DATA QUALITY EVALUATION SUMMARY 

Metals Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The Metals target parameters detected in blank samples are listed in Table 10. 

TABLE 10 
Blank Contamination: Metals 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

. . 

r~ntimony 
I 

i 8.06 ug/L ' ---. --- - - - ----- - - 20.15 m w g  1 _ I1llllll.I--- I 

Batium 0.368 1 UQJL 0 092 mgMg 

Chromlum 0.930 ug/L 0.233 mglKg ' 
----4w 

Iron ' 9.22 u g / ~  : 2.305 mgKg 
* -* 

1 Magnesium 
- "  

j 924 ug/L - -  . 2.31 . mgfKg -- - 

I Potassium 
" - "  , 40.5 ug/L 10.125 mg/Kg 

-A- - -""..* - * - - -  -- 
Sliver ---- -- -- -4 -" . 0.861 ug/L 0.215 mg/Kg 

? - --  - 
Sodium 26.0 udL ' 6.5 mgKg 

--a 

I 
 vanadium 0.685 ug/L 
t - -  0.171 mglKg -- " .  8 

Zinc - - 0.608 ug/L 0.152 mg/Kg - .. . 6 ------ ""."- - -- 
Barium - - 0.025 m@Kg 0.125 mg/Kg --- --- 
Iron 0.789 rnglKg 3 945 mg/Kg - - - - - - -- - - -3 - - . - - 
'iignLsium I 0 892 rng/Kg 4.46 mg/Kg - - - -  ----- -- - - - ,  - 
Potasslum 2.12 mg/Kg 13.6 m@Kg . - * - - *  -.- - - -. . +- -- 
Sodlum 3.02 mglKg 15.1 mglKg 

Barium 0.524 ug/L 0.131 mg/Kg 
" - +  - - -  " - -  

Calcium 287.5 mg/Kg [ 
I u@L - ----- + -- .. * - -  - - - - -  - -." - 

1 310 ug/L Chromium 0.328mglKg j 
l ron - -- - 12.1 ug/L , 3.025 mg1Kg 

- -  - -  A - - 
Magnesium - -  . - - 

161 ug/L 40.25 mg/Kg - - --- 

Manganese 0.824 ug/L 0.206 rng/Kg 
i 

Potassium - -- 48.4 ug/L - "* 

12 1 mg/Kg 
- .  

Sociium -- a 

779 ug/L 194.75 mg/Kg -- - - -- - - 

Thallium 5.130 ug/L 1 283 mg/Kg 

Vanadium 1 650 uglL 0.413 mg/Kg 
- 

Zinc 0 806 ug/L 0.202 mg/Kg 

46407 - All 

- * 
48407 - All 

48407 - All 



DATA QUALITY EVALUATION SUMMARY 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

Matrix Spike, Matrix Spike Duplicate, Laboratory Control Spike, and Laboratory 
Control spike Duplicate Recoveries 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS) and 
Laboratory Control Sample Duplicate (LCSD) recoveries and Relative Percent Differences 
(WDs) were within acceptable quality control limits, except as noted in Table 11. 

TABLE 11 
MSIMSD, and LCSILCSD Recoveries Out of QC Limits: Metals 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

j 48407 ' #I  IO42SBO5001 Antimony 49.5* / 42.7' 80-120 48407 - AH 1 Detects-J, 
I MSIMSD 

Barium 135.5* 1 85.7 ' 80-1 20 48407 - All 
a - *- - " . - - -  

i non-detects- 
U J 

Zinc i 131' 188.4 80-120 . 48407 - All / Detects-J 1 
.. "." .......... : .... .... "- . . .  ....-.. i" ............. - ... 6 .  . . . .  

Arsenic 101.2 / 78.V : 80-120 48407 - All i Detects-J, r 

j i non-detects- 

- . . . . . . . . . . . . . .  . - . i . . ...... ... I___..̂  ..l... . . $ .  . _ _  . 
I UJ 

i Manganese 

.. -. . . . . . . . .  

. . . . . . . . . .  " - " "  

. . . . . .  

- "  - - ..&". -- -- 
! 122.7' ' 80-120 48407 - All 

i 1 Detects-J, : 
j non-detects- ! 1 UJ 
.+ ... ..! 

j Detects-J 1 
j 

. ... ..-. .................... . - . . . .  . .  ..^-^I- .̂̂- w.l-.l- .......̂ 1̂M-̂ ..-7-1- ...l..ll. 

i 101.2 / 78.8' ! 80-120 48525 - All ! Detects-J, . 

i non-detects- 
1 UJ 

....-....... - ................................. ............. 



DATA QUALITY EVALUATION SUMMARY 

General Chemistry Analyses 
The QA/QC parameters for the General Chemistry analyses for all of the samples were 
within acceptable control limits, except as noted below. 

Blanks 
The General Chemistry target parameters detected in blank samples are listed in Table 12. 

TABLE 12 
Blank Contamination: General Chemistry 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

I i I - - I - -  
148.407 / 48408001 042EB050Ll I EB Cyanide : 3.89 / u@ : 0.9725 mgKg i 48407 -Al l  
$48408 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

Matrix Spike, Matrix Spike Duplicate, Laboratory Control Spike, and Laboratory 
Control spike Duplicate Recoveries 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS) and 
Laboratory Control Sample Duplicate (LCSD) recoveries and Relative Percent Differences 
(RPDs) were w i h  acceptable quality control limits, except as noted below. 

The MS/MSD recoveries for cyanide in SDG 48407 at 125 and 108 percent respectively, 
were slightly above the recovery limits of 80-120 percent. Cyanide was flagged as not 
detected due to possible blank contamination, therefore, as the recovery was high, no 
flags were applied to the data. 



DATA QUALITY EVALUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of SWMU 42 in Zone 
A at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

The analytical data had minor QC concerns as noted above, however, it did not affect data 
usability for those specific results. The validation review demonstrated that the analytical 
systems were generally in control and the data results can be used in the decision making 
process. 



M E M O R A N D U M  

Data Validation Summary - Charleston Naval 
Complex - Zone A, SWMU 42 
TO: Jim Edens/CH2M HILL/GNA 

FROM: Amy Juchem/CH2M HILL/GNA 

Herb Kelly/CH2M HILL/GNA 

DATE: November 12,2001 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at Zone A, SWMU 42. The samples were collected between the dates 
of August 31 and September 5,2001. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelinesfor Inorganic Data Review (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), SW- 
846 8270 Semivolatile Organic Compounds (SVOC), SW-846 8081 Organochlorine Pesticides, 
SW-846 8082 Polychiorinated Biphenyls, SW-846 8151 Herbicides, SW-846 9012 Cyanide, 
and Metals following SW-846 6010/7000 Series methodology. A single sample was also 
submitted for the Toxicity Characteristic Leaching Procedure (TCLP) and then analyzing the 
"leachate" for the RCRA Metals. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 
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The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

[J] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U ] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJJ Detection limit estimated. The analyte was analyzed for but quaMied as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
ss 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Splke Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded h e a r  Range 
MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/ Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 



Table 1 - Chemical Analytical Methods - Field and Quality Control Samples 

TABLE 1 
Chemical Analytical Methods - Field and Quality Control Samples 
Charleston Naval Complex, Zone A, S WMU 42, Charleston, SC 

, 
Samples Collected 8/31/2001 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  < .  .... . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . 
48407 A042SB050 042SB05001MS ; 1200078027 , SO MS i 1 

. . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ..,- . . . . . . . . . .  .,#",. . ................................ .... : ... k --.-.--. . " . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . .  i. .......... 

48407 A042S8050 042SB05001SD 1200078030 ! SO SD 
; . . . . . .  . . . . . . . . . .  ,..' . . . . . . . .  . . . .  , . . . . . . .  "I . . 

48407 A042SB050 042S605001MS : 1200078885 1 SO i MS I L X  
. . .  . . . . .  ......... . .  . . .  - .. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .  . . . . . . . . . . . . . . .  . . . . . . . . .  ? .  . .  . . . . . . . . . . . . . . . .  . , 2 .  

48407 A042SB050 042S605001SD : 1200078886 SO SD 
. .  . . .  . . . . . . . . .  

X  
. . . . . . . . . . . .  . . . . . . . . .  ;. . . . . . . . . . . . . . . . . . . . . . .  8 . . . . . .  . . .  . .~ . ." : . .  

48407 A042SB050 042SB05001 MS 1200079216 i SO I MS x i 
. . .  .... - "  - .  . . . . . . . . . . .  > . . . .  . . . . .  . .  . .  , .., > . .  

48407 , A042SB050 042SB05001SD ; 1200079217 ' SO SD X ' 
" 4 - .  .,,. .i -. i . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . ..... . . .  .. . .  ................ . . . .  .... ..... . . . . . . . .  . . . . . . . . .  , " _ .  

48407 A042SB050 042SB05001 1 48407001 SO N X g X ;  X  : X X  X 
. . . . . .  . . -  . . . . 

! 

48407 ; A042SB051 042S805101 ' 48407002 i SO j N i ! X j X i  / X  X i X 
. . .  

X : X !  
. .- . . . . . . . . .  _ . .  < . .._-.. . .  _ ... ̂_  . v.. ....- ... ".""? ....... . . . .  . . . .  . . . . . . . . . . . . . .  , ,  . . . . . . . . . . . .  ,.-,, . . .  " .".? . . . . . . . . . .  .-... . . . .  ............. . . .  ' ............ i' . . . . . . . . . . .  

i 
48407 A042SB050 042CB05001 1 48407003 SO FD : i X j X !  1 X i X j  X  ! x i x i x i  

. . . . . . . . . . . .  ..................... . .  . . . . .  . .  ................ " . -  . --.. ........................... . "  . - 4 .. .. . 3" 1 . "  .,..: 

48407 AO42SB052 042SB05201 48407004 ; SO j N j X I X I  1 c x  X  I X  X 1 X i  
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . -  . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . .  . . , .  ..... ( ' * '  i . . . j .  4 . .  - . . .  ; . .  -; 

I / x i x i  
48407 : A04250053 : 042SB05301 ! 48407005 1 SO N i X X ]  X  X i  X  X  1 
. :. . " "  . -.-,- -.-- "--, .. ;- " "  . "+ ---, -.-- ""1. " , ............ ..r-. ........ , ...... .,..,.-" .+ ---..."--w. "~""-+"... - .. -..--.--.- ............... i - .  .; ........ 

I i : 
48408 FIELDQC i 042EB050LlMS ' 1200078894 / WQ ! MS i I I : X : i ..... . . . . . . . . .  ...................... ... . . . .  ... ... . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . .  ... . ......- . .*... . -. ........ : ..-I. -..-. -. -.. i.. I --- .-2. ,..- -.... -. . ~ j  -.' ,-+ .+-.-:-- ..-: j ' .  
48408 : FIELDQC , 042E6050LlSD / 1200078895 ; WQ 1 SD i i 1 I 

.........-.. .. .-...... . . . . . . . . . . . . . . . . . .  L. ....& .+.. -.- ..-"^ ......... ....... ++. .. -, ............... ! .. " . . . . . . . . . . .  . ........ .-*~..+-. . . . . . . . . . .  i ! 
i x :.-, .-. .,"+ ! 

! : i 48408 , FIELDQC , 042EB050LlMS i 1200080652 1 WQ ! MS ' I X ;  I 
. . . . . . . . . . .  . . . . .  . . . . . . . . . . .  ..................... . -.--. . . . . . .  . . . . . . . - .  ..... . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  ..... . . . . . . .  . .  . . .  ___i i. .! ."" . , : ..! : .:+.. 1 i 

48408 ' FIELDQC , 042EB050L1 SD 1200080653 i WQ SD x i 8 

. . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  ........... . . .  .. . . . . . .  .I..... .. ... .3.. -. .. ......I.II...- I.., .. . . . . . . . . . . . . . . . . . . . .  i ............ :. . . .  - "...A. 

48408. FIELDQC 042EB050Ll 1 48408001 j WQ EB : X / X  
. . . - . . - . . . .  . . .  .. ......... . ............ . . ........ .. . . . . . . . . . . . . . . . . .  

X X 1 x ' X , X , X  
. i .  "2 ......-.-. 2 _ L l....." : _ i .i. .........A 



DATA QUALITY EVALUATION SUMMARY 

\BLE 1 
lemical Analytical Methods - Field and Quality Control Samples 
harleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

Samples Collected 9/5/2001 

,8528 . A042S5068 . 042SB06801SD j 1200080393 j SO / SD X i L 
I . . . .  . . . . . . . . . . . . . . . .  . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . .  j . . . . . . _ _ . . . . . . . . . . . . .  . I  I 

I I i 
8528 ' A042SB068 i 0425806801MS j 1200085661 1 SO MS x j 1 ! i 1 

. ................................. . . . . . . . . . . . . . . .  * . i "  <-.. j ..-...,-. -.---- :. L.*... .I-v-. --...... L i .  - j ...-,-." .... i - --..- .-4.-.. &... *.-&." . .......... . ................... ...... ............ ...... ........... ............ !-. 
I 

I8528 : A042SB068 ' 042SB06801SD i 1200085662 j SO SD I X : 1 ! 
. ... .... . . . .  ............ . . . . . . . . . . . . .  . . . .  ................ . .  ........... 2 - ..........+.... i i : i,. -_._ r . .  ! . . . .  i .  1 i .  . . I  



TABLE 1 
Chemical Analytical Methods - Field and Quality Control Samples 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

48528 A042SB068 042SB06801 48528001 SO N X 
. " . . . . .  . . . . . .  . . . . .  . , 

48531 FIELDQC 042 
. . . .  ............. . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

48531 FIELDQC 042 X 
. . .  . . :,, . .  

MATRIX CODE 

SO - Soil 
WQ -Water QC Samples 

SAMPLE TYPE CODE 

EB - Equipment Blank 
FD - f ield Duplicate 
MS - Matrix Spike 
SD - Matrix Spike Duplicate 
N - Native Sample 



Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed w i h  holding times. 

Blank samples - Method blanks and equipment blanks, were provided for this project. 
Blank samples enable the reviewer to determine if an analyte may be attributed to 
sampling or laboratory procedures, rather than environmental contamination from site 
activities. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
-, a native and its duplicate. This information can only be determined when target 

compounds are detected. 

Matrix SpikefMatrix Spike Duplicate {MSiMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

GCIMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

Initial Calibration -The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
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Therefore, even when the identification has been confirmed on a dissimilar column or 
, .. 

detector, the agreement of the quantitative results on both columns is evaluated. For 
Pesticide and PCB analyses covered in this report, confirmation was performed using a 
dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) uhbzing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8Q00,40% RPD criteria was used as the acceptance limit. 

Volatile Organic Compounds 
The QA/QC parameters for the Volatile Organic Compound analyses by method SW-846 
8260 for all of the samples were within acceptable control limits, except as noted below. 

Blank Contamination 

All laboratory and equipment, blank samples were free of contamination, except as listed in 
Table 2. 

TABLE 2 
Blank Contamination: VOC 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

3 8 1 

,48407 VBLKOl VBLKO1 'LB Acetone 5.9 ug/Kg ' 59.0 ug/Kg 48407 - 05 
-w----- - - --. 
48407 VBLKOl 

" - -  

48407 'VBLKO~ 
-- - - - - ---- -. - 
48407 VBLKOP 

--"- - + - " -  - - "  
48407 48408-01 
- - --- ..~ - - 
48407 48408-01 

- - 2  - 

" - -  - -  - -*-.. - X I -  - -  - - -  
VBLKO1 LB Methylene Chloride 

* . . - . - I .  - . . -  
VBLKO2 LB Acetone 

042EB050Ll EB ~Tetrachloroethene 
+ - _ i -  
042EB050L1 'EB '1  -4-~ichlorobenzene 

148408 VBLKOI VBLKOI LB 1,4-D~chlorobenzene 0 33 u 
*--- 
I -? ---- -- L -- - - . , . - -. - - - 
148408 48408-01 042EB050L1 *EB Tetrachloroethene 

'48408 ,48408-01 :042EB050Ll EB 1,4-D~chlorobenzene 0.32 u 48408-1 (EB) 
" ---- - - -- + - -- - a -- - - - -- - -- - -- - - - - - - - - " - 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reportmg limit, and it was flagged 'ZT", as undetected. 
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Surrogate, Laboratory Control Spike, and Laboratory Control spike Duplicate 
Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control spike duplicate (LCSD) recoveries were within acceptable 
quality control limits, except as noted in Table 3. 

TABLE 3 
Surrogate and LCSILCSD Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

- - - .  
i 

Bromofluorobenzene i 1 14' 59-1 13 VBLKO1 I No Flags ' 
j Applied 

................... 4 .. ---- ... . . . .  .i .- .- . . .  

48407 1 # I  /042SB05001 Brornofluorobenzene 
i - - A- . * 

48407 ' #3 1 042C805001 Bromofluorobenzene 

-- - 
48407 ' VBLKOl LCS 2-Chloroethyl vinyl ether 

Brornofluorobenzene 

1 - out of control limits 

. . . .  . . . .  . . . . . . . . . . . . . .  . . . .  ... . . . . . . .  ............... ............. ......... 
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Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 4. 

TABLE 4 
Exceptions to Initial Calibration Criteria and Continuing Calibration Crileria: VOC 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

48407-5 
i i VOA2 - CCAL-09110,0723 ' 2-Chloroethyl vinyl ether 53.8% low i 

-_l^"____^l ." -1-; ll*l-._^.^.a .* ..--I_ X . .: I 

23.3% high f 
-. " .... - "  " ........ .. - " .- 

. . . . . . . . . . ' .  . . . 

26.4% high 
. .  . - - . +  . . , .  ., 

Hags were applied to the compounds in the associated samples in the following manner: 

When the percent difference ('/OD) or RRF was low in the continuing calibration 
standards, detected compounds were flagged " J" and non-detected compounds were 
flagged "UJ", as estimated. 
When the percent difference was high, detected compounds were flagged "J", as 
estimated. Non-detected compounds were not flagged. 
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Semivolatile Organic Compounds 
The QA/QC parameters for the Semivolatile Organic Compound analyses by method SW- 
846 8270 for all of the samples were within acceptable control limits, except as noted below. 

Blank Contamination 
All equipment and method blanks were free of contamination, except as listed in Table 5. 

TABLE 5 
Blank Contamination: SVOC 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

Phenanlhrene 0.22 udL 363.0 u@Kg 
. . - * - . 

Anthracene 0.17 ug/L 281.0 ug/Kg 
- - - - - - . -- 

Fluoranthem 0.18 uglL 297.0 uglKg - -- " - - - * ~ -  --- i 
Pyrene 0 18 ug/L 297.0 ug/Kg 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the Ievel determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 

If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 
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Initial and Continuing Calibration Criteria 
All initial calibration criteria and continuing calibration criteria were met except as noted in 
Table 6. 

TABLE 6 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone A, SWMU 42, Charlesfon, SC 

; MSD4-ICAL-08/31,0544 Naphthalene 48407-1,2,4,5 i 

L--------.----.--- --.--- -- - .- . "-." -- -  i 
7 

J MSD5-ICAL-09/12, 1931 2,4-Dinitrophenol RA2=0.988 48407-3 i 
" . ., ,. , , - -"--.*--a -"--<A,.-- 

i MSD4-CCAL-09/05, 105 is(2-Chloroisopropyl)elher 48407-2 

o-Nitroanillne 
- - - - -- - - 

48407-1,4,5 

2,4-Din~trophenol 

o-Nltroanlline 
"- - - 

I 

MSD5-ICAL-08/12, 1804 48408-1 (EB) 

W2=0.984 

Benzo(g,h,t)perylene 16.6% hlgh 
- - - - + - - - - - - -  --- - - - -  -- --- 

48408-1 (EB) I MSDS-CCAL-09/06, 11 09 
t 

Benzo(k)fluoranthene 21 -8% high - - - - -- - 
Dibenzo(a,h)anthracene 20.5% hlgh 

- 

o-Nitroaniline 52 3% htgh 

rn-Nitroaniline 42.7% high 
-- - - - - - 

p-Nitroan~line 39.4% high 
- - -- 



DATA OUALITY EVALUATION SUMMARY 

Internal Standards 
-+ 

All internal standard (IS) retention times and area responses were within criteria, except as 
listed in Table 7. 

TABLE 7 
Internal Standard Area out of Criteria: SVOC 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

48407 i #2 
-.--* $.."- .- " -  

Perylene-dl2 - 51.2% low ~ e l e c t s - ~ .  Non-defscts- W 
.... . . . .  ....-. . . .  "..&. .... -. . 

48525 #I 1 Perylene-dl2 - 53.1% low i Detects-J, Non-detects-UJ 
. ".- . . . . . .  -- .. ....... '-^".--" .....- -. -..p-- .... ...-. . . . .  i 

48525 : #13 i Perylene-dl2 - 58.1% low j Detects-J, Non-detects-UJ 
.---*- . . . .  . -  ... .. --- . .  .. .................. 

Organochlorine Pesticides 
The QA/QC parameters for the Organochlorine Pesticides analyses by method SW-846 8081 
for all of the samples were within acceptable control limits, except as noted below. 

Initial and Contin~.~ing Calibration Criteria 
All initial and continuing calibration criteria were met except as noted in Table 8. In 
addition, the second column confirmation percent difference (%D) for some detected 
parameters, exceeded the 40 %D criteria in selected samples. Those results were flagged "I", 
as estimated. 

TABLE 8 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

I 

i ECD5A DB-XLB - CCAL- 
i 0911 3, 11 30 

] ECD5A DB-17MS - CCAL- 
09/13, 1130 

- - - - -  
ECD5A DB-XLB - CCAL- 
09/12, 1514 

Methoxychlor 

4.4'-DDD 

4,4'-DDT 

Methoxychlor 

Toxaphene 

-- 

19.0% high 
- 

25.0% low 

16.1% low 

16.0% high 

30.5% low 

20 3% low 

62.5% high 48408-1 (EB) 



DATA OUAUTY EVALUATION SUMMARY 

TABLE 8 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Pesticides 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

ECDSA DB-17MS - CCAL- ' Toxaphene 36.5% high 
09/12, 151 4 

" , "  " " " " " "  " * "- "< " . -- - "  

ECD5A DB-XLB - CCAL- Chlordane (tech) 56.0% high 
091 12. 1540 

- - -  -" - -  d - -  --- - - - - - a 

ECDSA DB-XLB - CCAL- 4,4'-DDD 17.05 IOW 
09/12,2339 

. - . - - --- - - - .-- . - - - -- 

ECD5A DB-XLB - CCAL- , Endosulfan H 15.0% low 
09/13, 0402 - - - - - - 

4,4'-DDD 34.5% low 

48408-1 (EB) 
I 

***-*. * *- % i 

48408-1 (EB) 

48408-1 (EB) 

- - - -  --."-***- --- - - 
48408-1 (EB) I 

Flags were applied to the compounds in the associated samples in the following manner: 

When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference was high, detected compounds were flagged "J", as 
estimated. Non-detected compounds were not flagged. 

Surrogate Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control spike duplicate (LCSD) recoveries were within acceptable 
quality control limits, except as noted below. 

The surrogate recoveries for decachlorobiphenyl in the equipment blank sample, 
48408001 / 042EB050L1, were 59 and 53 percent respectively for the two analytical 
columns. Although these recoveries were slightly below the QC limits of 60 - 150 
percent, no flags were applied to the sample. 



DATA QUALITY EVALUATION SUMMARY 

Polychlorinated Biphenyls 
The QA/QC parameters for the Polychlorinated Biphenyls analyses by method SW-846 8082 
for all of the samples were within acceptable control limits, except as noted below. 

Surrogate, Laboratory Control Spike, and Laboratory Control spike Duplicate 
Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control spike duplicate (LCSD) recoveries were within acceptable 
quality control h i t s ,  except as noted below. 

The surrogate recoveries for decachlorobiphenyl in the equipment blank sample, 
48408001 / 042EB050L1, were 28 and 28 percent respectively for the two analytical 
columns. The sample was re-extracted and re-analyzed with similar results. Although 
these recoveries were slightly below the QC limits of 60 - 150 percent, no flags were 
applied to the sample. 

Organochlorine Herbicides 
The QA/QC parameters for the Organochlorine Herbicides analyses by method SW-846 
8151 for all of the samples were within acceptable control limits, except as noted below. 

Surrogate Recoveries 

All surrogate, matrix spike (MS), matrix spike duplicate (MSD), laboratory control spike 
(LCS), and laboratory control spike duplicate (LCSD) recoveries were within acceptable 
quality control limits, except as noted below. 

The surrogate recoveries for 2,4-Dichlorophenylacetic acid in the equipment blank 
sample, 48408001 / 042EB050L1, were 99 and 127 percent respectively for the two 
analytical columns. As the recovery was slightly above the recovery limits of 36-121 
percent on only one column, no flags were applied to the sample. 

initial and Continuing Calibration Criteria 
All initial and continuing calibration criteria were met except as noted in Table 9. 



DATA QUALITY EVALUATION SUMMARY 

TABLE 9 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Herbicides 
Charlesion Naval Complex, Zone A, S WMU 42, Charleston, SC 

ECD4A DB-608 - CCAL- 2,4,5-T 48407-1 -4 
i 09/11,0016 

2,4,5-TP 

ECD4A DB-608 - CCAL- 2,4,5-T 28.5% IOW 48407-1 -5 
..-A - -- * ---- - * 

I 
i 0911 1,0434 

2,4,5-TP 20.5% IOW t -- --------- -- --- - - --" - - - -i 
CD4A DB-608 - CCAL- 27.5% !OW 48407-5 i 

I -. -. . .. "- I 

19.0% low 1 
..... . . . . - . . . . . . . . . . . - - - i 

D4A DB-608 - CCAL- 24.5% IOW 

. , . . 

ECD4A DB-608 - CCAL- 
09107,1254 

* - "  - 

ECD4A 08-608 - CCAL- 
09107, 1602 

27.0% low 48408-1 (EB) 

- .  - *- * . - - 
2,4,5-T 24.5% low 



l norganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

FretPost Digestion Spike (MSIMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

Initial Calibration Verification - This parameter ensures that the inshument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the on 
a continual basis. 

ICP Serial Dilution -The serial dilution of samples quantitated by ICP determines 
whether or not significant physical or chemical interferences exist due to the sample 
matrix. 



DATA QUALITY EVALUATION SUMMARY 

Metals Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

The Metals target parameters detected in blank samples are listed in Table 10. 

TABLE 10 
Blank contamination: Metals 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

CCB CCB 
! : 6.06 P ug/L 1 20.15mg/Kg i 48407- All 

;--; - - -  - -ST--- "- -r 

0 368 ugJL 
6- I ^.-^.A -- 0.092 mg/Kg ' 

Chromlum 0 930 uglL . *% - 0.233 mg/Kg - - - - - - - - - - - - 
l ron - - - * 

1 9 22 uglL 2.305 mgKg -- - - - -- - - - 
Magnesium I 9.24 ug/L 2.31 mg/Kg 

-i .. .. -""I - - 
! 

Potasslum 405 ug/L 10.125rng/Kg 
" - 

Silver 
* - * - - * * 

0.861 ug/L 0 215 mg/Kg 
--+- --.--- - -  - - - -- - - - 

lSod~um j 26.0 ug/L : 6.5 mglKg 

Vanadium 1 0.685 ; ug/L ' 
I " *  

0 171 mg/Kg 

Zlnc - - q- - - - - j 0.608 ug/L 0.152 mg/Kg - - - - - - - - r- -- - - - - *--- - - - - - - - - 
Barium ' 0.025 1 mg/Kg 0.1 25 mg/Kg 48407 - All 

I 

Iron 0.789 , mg/Kg 3.945 mg/Kg 
-. ------A ---- 

i 

Magnesium 0 892 mg/Kg 4 46 rng/Kg 
8 - _ _ - _ _ _ _ - 7"- -r-- -- - 
i~otassium 1 2.72 mglKg 13.6 rng/Kg - f --- -r - - --.- - - 4 

Sodium 3.02 m@Kg 15.1 mg/Kg ; 
Bar~um I 0.524 ug/L 0 131 mg/Kg - - -- - , - -- -- -- - * - 

48407 - All 

Calcium : t 150 ug/L ' 287 5 mgJKg - - -.- - - . - - -  A 

Chromium ' 1.310 ug/L : 0 328 mgiKg ". 
Iron 1 2 . 1  ug/L 

* - - - - -- - - 3 025 mgKg - -  - - 
Magnesium z 161 ug/L - -  -- - 40.25 mg/Kg 

Manganese ' 0.824 ug/L 0.206 mg/Kg 
I 

Potassium 48.4 ug/L 12.1 m@Kg 
v - -  - 

Sodium 779 ug/L 194.75 mg/Kg - - 
Thall~um 5.130 ug/L 1.283 mglKg 

Vanadium I 1.650 ug/L 
- - 

0.41 3 mg/Kg 

Zinc 0 806 ug/L 0 202 mg/Kg 



DATA QUAUN EVALUATION SUMMARY 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

Matrix Spike, Matrix Spike Duplicate, Laboratory Control Spike, and Laboratory 
Control spike D~~pticate Recoveries 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS) and 
Laboratory Control Sample Duplicate (LCSD) recoveries and Relative Percent Differences 
(RPDs) were within acceptable quality control limits, except as noted in Table 11. 

TABLE 11 
MSIMSD, and LCSILCSD Recoveries Out of QC Limits: Metals 
Charleston Naval Complex, Zone A, SWMU 42, Charleston, SC 

! 48407 ' #1 1042SB05001 : Antimony 
MSIMSD 

Barium 

1 
I 49.5' 142.7" ' 80-1 20 48407 - All DetectsJ, 

3 non-detects- 

- * 

135.5* 1 85.7 80-1 20 48407 - All 

Zinc 
-- - 

Arsenic 

- - - -  

131 ' I 88.4 80-120 48407 - All t Detects-J i 
- - - - *-+----" " . 

101.2 1 78.8' 80-1 20 48407 - All i Detects-J, : 
I non-detects- j 
i UJ 
. a 

Manganese i 83.5 168' i 80-120 ' 48407 - All j Detects-J, 
non-detects- 

i ! UJ , 
- 1 . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ~ . -  . *------,-- .. ....... L .-... 

i 
Aluminum i 122.7' 1 80-j20 ; 48407 - All i Detects-J 

I20007921 5 

1 48525 , 48407-1 / Arsenic 01.2 / 78.8' 80-1 20 , 48525 - All j Detects-J, 
: 042SB05001 i non-detects- : 
1 MSIMSD i j UJ 

i ... s--. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "..-.*-,* . . . . . . . . . . . . .  ... . . . .  -7 

- out of control lim~ts 

i 



DATA QUALITY EVALUATION SUMMARY 

General Chemistry Analyses 
The QA/QC parameters for the General Chemistry analyses for all of the samples were 
within acceptable control limits, except as noted below. 

Blanks 
The General Chemistry target parameters detected h blank samples are listed in Table 12. 

TABLE 12 
Blank Contamination: General Chemistry 
Charleston Naval Complex, Zone A, S WMU 42, Charleston, SC 

!48407 / i4a408001 Cyanide 3.89 ugtt 0 9725 mgKg 48407 - All 
48408 

- - "  

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

Matrix Spike, Matrix Spike Duplicate, Laboratory Control Spike, and Laboratory 
Control spike Duplicate Recoveries 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS) and 
Laboratory Control Sample Duplicate (LCSD) recoveries and Relative Percent Differences 
(RPDs) were within acceptable quality control limits, except as noted below. 

The MS/MSD recoveries for cyanide in SIX; 48407 at 125 and 108 percent respectively, 
were slightly above the recovery Lunits of 80-120 percent. Cyanide was flagged as not 
detected due to possible blank contamination, therefore, as the recovery was high, no 
flags were applied to the data. 

ZA SWMU42 DV SUMMARY Oll f t 2 . m  



DATA QUALIM EVALUATION SUMMARY 

Conclusion 
A review of the analytical data submitted regarding the investigation of SWMU 42 in Zone 
A at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

The analytical data had minor QC concerns as noted above, however, it did not affect data 
usability for those specific results. The validation review demonstrated that the analytical 
systems were generally in control and the data results can be used in the decision making 
process. 



Anatytlcal L-.cr Summary 

Cadmium 

Chromium, Total mg/Kg --- 

Book1 4.xls / Metal-Final Page 1 



Analytical Data Summary 

StationlD 
SamplelD 

Datecollected 
DateAnalyxed 
SDGNumber 

Parameter Units 
PCB-1 01 6 (Arochlor 101 6) ug/Kg 34 U I 34 fU 
PCB-1221 (Arochlor 1221) ug/Kg 34 U 34 
PCB-1 232 (Arochlor 1232) ug/Kg 
PCB-1 242 (Arochlor f 242) ug/Kg 
PCB-1 248 (Aroc hlor 1 248) ug/Kg 
PCB- 1254 (Arochlor t 254) ug/Kg 69 68 
PCB-1260 (Arochlor 1260) ug/Kg 69 

ZPlT8B001 ZPIT8B002 
ZPIT8B001 (0-1 ft) 
5/24/01 12:OO AM 

06/04/200 1 
S113258A 

ZPlTBB002 (3-Sft) 
5/24/01 1 2:00 AM 

06/04/200 1 
S 1 1 3258A 



Analytical a . Summary 

Delta BHC (Delta Hexachlorocyclohexane) ug/Kg 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
Endrin Ketone 
Endrin 
Gamma BHC (Lindane) 
Gamma-chlordane 
Heptachlor Epoxide 
Methoxychlor 
p,pl-ODD 
p,pl-DDE 
pap1-DDT 
Toxaphene 
Heptachlor 
Aldrin 

Book1 4.xls l Pest-Final Page 3 



Analytical Data Summary 

2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Methylnaphthalene 
2-Methylphenol (0-Cresol) 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3,4-Methylphenol (mp-Cresol) 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl Phenyl Ether 
4-Chloro-3-methyl phenol 
4-Chloroaniline 
4-Chlorophenyl Phenyl Ether 
4-Nitroaniline 
4-Nitrophenol 
Benzoic acid 
Benzyl Butyl Phthalate 
bis(2-Chloroethoxy) Methane 
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) 
Bis(2-Chloroisopropy1)Ether ~g/rcg 
bis(2-Ethylhexyl) Phthalate ug/Kg 
Carbarole ug/Kg 340 
Di-n-butyl Phthalate ug/Kg 
Di-n-octylphthalate WKg 

Page 4 

1 



Analytical , , Summary 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroetbane 
lsophorone 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Nitrobenzene 
Pentachlorophenol 
Phenol 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
Naphthalene 
Acenaphthylene 
2-Chlorophenoi 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Benzyl alcohol 
Flouranthene 
Pyrene 
Benzo(a)Anthracene 
Chrysene 
Benzo(b)Fluoranthene 
Benzo(k)FIuoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-c,d)pyrene 

Page 5 



Analytical Data Summary 

StationiD 
SamplelD 

Datecollected 
DateAnalyzed 
SDGNumber 

Parameter Units 
Dibenz(a,h)anthracene 'Jg/Kg 
Benzo(g,h,i)Perylene ug/Kg 
2-Nitroaniline ug/Kg 

ZPIT8B001 
ZP178BOOl (0-1 ft) 
5/24/01 12:OO AM 

05/30/2001 
S113258A 

ZPIT8B002 
ZPlT8B002 (3-5ft) 
5/24/01 1 2:00 AM 

05/30/200 1 
51 1 3258A 

- 340 
340 
1800 

340 
340 
1700 

V 
U 
U 

- 
U 
U 
U 



Analytical L -1 Summary 
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StatlonlD 
SamplelD 

DateCollected 
DateAnalyzed 
SDGNumber 

Parameter Unlts 
1,4-Dichlorobenzene ug/Kg 

ZPIT8B00 t 1 ZPIT8BOQ2 
ZP1TBB001, (0-1 ft) 1 ZPIT88002(3-5ft) 
5/24/01 1 2:00 AM 

05/30/2001 
S113258A 

5/24/01 12:OO AM 
05/30/2001 
S 1 1 3258A 

340 IU 1 340 /U 1 



SPIECIAL WASTE MANIFEST 
A P P R O ~ ~ ~ L  rC 01 10017 

EXPIRATION 101 l7/2002 

'Genetator: CfMUESTON NAVAL COMPLEX 

Accaunt Number: 490-439 

Location / Address: 1849 AVE F N CRARCESTON SC ( 10 ) 

Tele Number: 843-740-2780 Contact: JED IIUhXFS 

****** * *** TO BE COMPLETED BY 'lRA?W"C)RTER + * &**** * ** 
Transporter of Waste: BUTLER WARE Truck # 2 1 

/ f '/ . 
Driver Signature: k i 0 0 (.- (4 4.f 4 

********fir* ZY) BE COMp-I) BY 0- ***f****** 

IXspasal Site: Oakridge LsaMll DWP 130 

Deacriptiaa ttf Waste: SOL / CONTA.Mt-NAlED SOIL (SWMU 42) 



- - 
z u c r  
3"' L&=d 
5l---mw 4 2  
0 6 5 b  

. - - -4 

- .  

O A K R E E  LrnFKLL 
21&3 Hlghwsy7b D~rtbntrr,SC Z Y U 7  
3d 843-56S26C7 Far W-563-3315 

SPECIAL WASTE MANIFEST 
APPROVAL # Of 10017 

EXPIRAnoN 1Uf 17/2002 

Generator: C l W S T O N  NAVAL COMPLEX 

.Account Number: 490-439 

]Location I Address: 1849 AVE F 

Tele Number: 843-74-2780 

Generator Signature: 

**+******* ?*O BE COMPLETED BY TRANSPORTER ********** 
Transporter of Waste: B m  W m  n 

Truck# /9 
Driver Signature: 

k+*+***rL** BE C O M p m D  BY 0-E U N D m L ,  A********* 

Mspmal Site: Oakridge Lanc611 DWP 130 

Description of Waste: Sokit CONTAMlNATJ3DDSOIL (SWrPIII 42) 

Ticket Number: Tonnage: 2-2 2 7  



SPECIAL WASTE MANIFEST 
APPROVAL # 01 10017 

EXPIRATION 101 1712002 

Generator: CIIARltESTON NAVAL COMPLEX 

Account Number: 490-439 

Lastion / Address: 1W9 AVE F 

Tele Number: 843-740-2780 

NCHARLESTON SC (10 )  

Contact: JlED 'REAMES 

Generator Signature: 3- 

TO BE COMPLETED BY TRANSPORTER * **** ***** 
Transporter of Wa$te: BUIZER WARE TqckY 15 

!b-30. b !  Driver Signature; 

*****+*t** BE COMpmmD BY OAK]- W F I W ,  +"******** 

Disposal Site: Oakridge Landfill DWP 130 

Deecriptim-of Waste: SOL1 CON'I'AMlNATED SOIL (W 42) 

~icktt  Number: .B4.5?7~ Tannage: A/- S z  

h t t :  6 1  / U /  



SPECIAL WASTE MANIFEST 
APPROVAL # Of 10017 

EXPrRATION 10/17~002 

. Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

Lacation I Address: 1849 AVE F 

Tde Number: 843-740-27W Contact: JED HEAMES 

Transpurter of Waste: BUTLER WARE Truck# 12 

Driver Signature 

********** TO BE CQMPmmD BY O m D G E  LANDFILL ********** 

Disposal Site: Chdcridge Undfill DWP 130 

Description of Waste: SO1L / CONTAWTVATED SOL (SWMU 42) 



SPECIAL WASTE -ST 
APPROVAL # 01 10017 

EXPIRATION 101 1712002 

Generator: CIIA.E&ESTON NAVAL COMPLEX 
- 

Account Number: 490-439 

Lacation / Address: 1M9 A W  F N CHARLESrYlN SC ( 10 ) 

Tele Number: 843-740-2780 Contact: JED HIEAZMES 

Generator Signature: 

**lt******* TO BE COMPLETED BY TRANSPQRTER ********** 
Transpurter of Waste: BLWLER WARE Truck ## a 
Ikte: /0~&,6/  Driver Signature: Kbfi [ [ d t / p ~  

.+**+***he* BE COMPLETED BY OAKWDa LAND- *******Y*' 

Disposal Site: Oakridge Landfill DWP 130 

Description of Waste: SOL / CONTAMINATED SOIL (SWMU 42) 



O m m E  I r n F I . L L  ""64 

21B Bigh~y78, Dorrbcr(rr,K 19437 
?d 813-563-26P Far 8*43-$63-%375- 

SPECIAL WASTE MANIFEST 
APPROVAL f 01 10017 

ExPmmoN 1011 70002 

Generat or: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

Location / Address: 1849 AVE F 

Tele Number: 843-7.40-2780 Contact; JED EEAME5 

Generator Signat are: CTA fi 

***+*+**** TO BE COMPLETED BY TRANSPORTER **k******* 

Transporter of Waste: BUTLER WARE /',Truck CC 

R t e :  \b30 -  61 Driver Signature; 

Disposal Site: Uakridge Landfill 130 

Description of IVastt: SOL I M)NTAMXNATED SOIL (SWMU 42) 

Tjcket Number: 7 ~ / 4  TO-:&- d 7 



. . :- -- 
QAIKRIDGE LIIL'YDFlLL 
2 I D  Elghmy78, Wrrbntrr,SC X Y U 7  
Td 843-563-260' Fax 84S-56-375 

SPECIAL WASTE MANIFEST 
APPROVAL 6 01 10017 

EXPIRATION 101 17/2002 

Generator: CIURLESTQN NAVAL COMPLEX 

Account Number; 490-439 

Locstion ! Address: 1849 Am F 

Tele Number: 843-740.2780 Contact: JED HEAMES 

********** m BE COMPLETED BY ~ N S P Q R T E ; R  +"*"*** 
Transporter of waste: B U ~ E R  WARE T ~ C ~ C  /C 
k t , ;  J o - Z ~ * ~  Driver Signature: 

Disposal Site: Oakridge Lendill1 rlWP 130 

Description of W SOL / CONTAMINATED S O I L  (SWMU-4t) 

Ticket Namber: Tannage 

Received by: Date: 



SPECIAL WASTE MANIFEST 
APPROVAL # 01 10017 

EXPIRATION 10/17/2002 

Generator: CIURLESTQN NAVAL, COMPLEX 
- 

Account Number: 490-439 

Location I Address: 1849 AVE F 

TeIe Numbr: 843-74&2?80 

N CHARLESTON SC ( 10 ) 

Contact: JED F E A M E i  

+**+****** TO BE COMPLETED BY TRANSPOR'IER ********** 
Transporter of Waste: BUTLER WARE Truck# I L  

Driver Signature: 

***3*&+*** BE C0Mp-D BY OA- ma *R*P*"?%"** 

Dispdsa t Site: Oskridge hndfill DWP 130 

Descriptiofi of Waste: SOL 1 CONTMATED%OIL (SWMU 42) 
< Ticket Number: F - -  

Receiv Date: + 



SPECIAL WASTE MANIFEST 
APPROVAL # 01 10017 

EXPIRATION 10/17/2002 

Generator: CIWESTON NAVAL COIMPWX 
- 

Account Number: 4M-439 

]Location I Address: 1849 AVE F PI CHARLESTON SC ( t 0 ) 

Tete Number: 843-740-2780 Contact: .JED HEAMES 

Ceaem tar Siptam:-. (-6n - 

****.****** BE COMPLETED BY W S p O R m R  * *C** f  **** 
Transporter of Waste: BUTLER WARE Tmck # 21 

Date; / L > - ~ D - Y  Driver Signature: g* 0 /1 C C  4 ~ ) e o  

Dispaaal Site: Oakridge h n M ~ l I  DWP 130 

Description of : SOL / CONTAMINATED SOL (SWMU 42) 

Ticket Number: 0 Tonnage: 

Received by: rn Date: I@&D[D 



SPECIAL WASTE MAIMFE$T 
APPROVAL # Of 10017 

EXPIRATION f0/17/2002 

Generator: CHARLESTON NAVAL COIMPLEX 

Account Number: 4W-439 

Lwat ion ! Address: 1849 AVE F N CHARLESTON SC ( 10 ) 

Tele Number: 8&740-27%0 Contact: SED HEAm 

Transporter of Waste: BUTLER W M  

Date: ) b x 3 0 4 )  Driver Signature: 

. - ***lt****** BE COmLEmI) BY ItANl)mL ********ex 

Dispbsal Site: Oakridge hddfill DWP 130 

SQIL (§WM€J 42) 

Ticket Number: Tonnage 

Received by: Date: 
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OAKRrnE 1 r n F I . L L  
2 1 0  Ekhwy78, Dorrbrmr, W: 29117 
f d 843-563-2607 F ~ S  M 5 3 6 u 3 7 5  

SPECIAL WASTE MANWEST 
APPROVAL # 01 10017 

EWrnTION t 0/17/'2002 

Generator: CIIARLESTON NAVAL COMPLEX 
- 

Account Number; 490-439 

Lamtion / Address: 1849 AVE F N CHARLESTON SC ( 10 ) 

Tde Number: 843-740-2780 Contact; JED EiEAMCS 

Transporter of Waste: BUlZER WARE Truck# \5  
-i 

Driver Signa tu . 

Dispersal Site: Oakridge Laendfill rlWP 130 

"ription d W q b  A m A T E D  SOH., (m 42) 

T i c k  Nvmber: Tonnage; 

Received by: Date: 



SPECIAL WASTE NANIFEST 
APPROVAL # 01 10017 

EXPIRATION lO/l"In002 

Generator: C ~ ~ S T O N  NAVAL COMPLEX 
- 

Account Number: 490-439 

Laation A d d m :  1849 AVE F N CHARLESTON SC ( 10 ) 

Tele Number: 843-740-2780 Contact: 3ED HEAMES 

******+*** m BE COMPLETED BY TRANSPORTER **k*Y***** 

Transporter of Waste: BU1ZF.R WARE; Truck# 

Driver Signature; /&d&!Z/ 

Dkqmsal Site: Oakridge Lendfill DWP 130 

Received by: Dett: 



SPECIAL WASTE -ST 
APPROVAL # Of 10017 

EXPIRATION 10/17/2002 

Generator: CIWESTON NAVAL COMPLFX 

Account Number: 490-439 

tocation / Address: 1849 AVE F N CHARLESTON SC ( 10 ) 

Tele Number: 843-740-2780 Contact: ,TED HEAMES 'T"g- 
Generator Siptnrce: - 

.--***+***.**.* BE COMPLETED BY WSpORTE,' ******&**A 

Transporter of Wpste: BUTLER WAlRlE 

h t e :  16- 30- A )  Driver Signature: - 
I- 1 

********** TO BE COMPLETED BY OAKRIDGE 

~isposal Site: Oakridge haafilt DWP 130 

Descripth of Waste: SOL I CONTAMINATED SOIL (SWMU 42) 

Tonnrg:2d- $6 



SPECIAL' WASTE MANXFEST 
APPROVAL # 01 10017 

EXPIIWTION 1 Of 17/2002 

Generator: CIlARLESTTDN NAVAL COMPLEX 
- 

.AccountNumber: 4W-439 

-Location / Address: 1849 AVE F N CHARLESTON SC ( 10 ) 

Tele Number: 843-740-2780 Contact: JED FIEAIES 

********** TO BE COMPLETED BY TRANSPORTER ********** 
Transporter of Waste: BUTLER WARE Truck# 21 

! 

Driver Signature; U6n C ~ A U B ~  

********** TO BE COMPLETIED BY OAKIUDGE LANDFILL **'******* 

~ispoul  ~ i i e :  :. Oakridge LgndGll DWP 130 

Wcriptioa of WB SOL I CONTAMINATED SOIL (SWMU 42) 

Ticket Number: qbwb 
Received by: .- Date: 



SPECIAL WASTE MAMFEST 
APPROVAL # 01 10017 

EXPlRATltON 151 17/2002 

Generator: CHARLESTON NAVAL COMPLEX 

Account Number: 490-439 

Location I Address: 1849 AVE F 

Tele Number: 843-740-27%0 

N CHARLESTON SC ( 10 ) 

4~ Generator Signature:- 
/ 

Contact: JED H E A M E S  

**********.'M) BE COMPLETED BY TRANSPORmR **k*u**k** 

Transporter of Waste: BUTLER WAlRE TN&# 1Z 
\ '  

Driver Signature: 

***a****** BE COMpLEmD BY ***we*****  

Esposa 1 Site: Oskridgc Landfill DWP 130 

D m o n  d W a b y  - l CONTAMINATED SOIL (S\*MV 42) 

Ticket N~mbet: Tonnage 

Received by: 



SPECIAL W A m  MANIFEST 
APPROVAL il0110017 
ExPIILATltON 10/17m1 

- , Generator: C-ON NAVAL COWLEX 

ArcauntNumbe~ 4*0$9 

Lamtim / Addmast 1M9 A m  F NCAARLESrON SCf 10)  

Telc Number: -740-2780 Contact: 3ED I E A M E S  

********** BE CoMpLEtm By ~ ~ ~ p o ~ ~  c*c*~~&*I&* 

~rnappor?elr of W m e  B W  WARE Truck # \5 

Received by: 



SPECIAL WASTE MANIFEST 
APPROVAL # Of 10017 

EXfrnTION 1011 7D.OU2 

-Generator: C £ W S " T O N  NAVAL COMPLEX 
- 

Account Number: 490-439 

Xxlcation / Address: 1849 A n  F 

Tele Number: 843-740-2780 

********** 'XY) BE COMPLETED BY TRANSPORTER ********** 
Transporter of Waste: BUTLER WARE 

n 
Truck# 1 9  

Driver Signature; 

****t+**k* BE COmWmD BY 0- m m  ***C*****f  - 

Dispbsal Site: Oskridge Landfill DWP 130 

DescriptionofWaete: S O L / C O R T A ~ A T E D S O I L ~ 4 2 )  

Ticket Number: J'6 ~ 7 4  3 Tonnage:,&> 4' 3 
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Responses to SCDHEC Comments on the 
Interim Measure Work Plan, Revision 1 

SWMU 421AOC 505, Zone A 
Dated August 17,2001 

Jamelle H. Ellis Comments 

General Comment 

I. Section 3.6.1, Waste Management, P. 3-5 

Lines 2-7 indicate the waste streams involved in this work plan and the applicable waste 
management and disposal regulations. This section should include that the stockpiles 
will be managed in accordance with USEPA Management of Remediation Waste 
Guidance. Please include this reference along with the applicable analytical data and 
disposal information in the SWMU 42/AOC 505 Interim Measure Completion Report. 
Note that no revisions to this document are necessary. 

CH2M-Jones Response: 
The excavation delineation samples and waste characterization sample were collected prior to 
initiation ofexcavation activities. The soil rmuuedfiorn the site was neither hazardous by 
definition or characteristic. As such, the "Management of Remediation Waste Under RCRA 
Guidance" (EPA, 1998) is not applicable. 

Specific Comments 

1. Section 2.1.1, p. 2-1, SWMU 42 

Lines 12-13 indicate "the site currently contains a concrete rack used to support asphalt- 
related aboveground storage tanks (ASTs): Appendix C (Detachment Completion 
Report prepared on July 17,1997), Section 1.3, Solid Waste Management Unit 42, indicates 
also "this SWMU (42) consists of.. .associated tanks and storage area." The Department 
initially determined this verbiage to suggest there are currently tanks stored at this 
location. Based on discussions with Paul Favara (8/9/01), the Department understands 
that there are currently no ASTs or storage containers maintained on the existing 
concrete rack. Please note that although no changes to this document are necessary, the 
current status of tanks located within this SMrMU should be clarified in the IM 
Completion Report. 

CH2M-Jones Response: 
There are no tanks located at SWMU 42. This information is clanjied in Section 2 . I  ofthe 
IM Completion Report. 

2. Section 2.1.3, p. 2-4, Arsenic 

Lines 67 reference a "J" qualifier. In order for the Department to accurately interpret 
data, the text in figure documents should clearly define the projected qualifiers ("=", 
U"U, "J", and "UJ"). Please note that no changes to this document are necessary. 

CH2M- Jones Response: 
Comment Noted. 



Responses to SCDHEC Comments on the 
Interim Measure Work Plan, Revision 0 

SWMU 42/AOC 505, Zone A 
Dated August 17,2001 

-* 
3. Section 2.2.1, p. 2-7, Soil COCs and Remedial Obiectives 

Lines 7-10 reference Table 2-5, which "presents the full data set for arsenic in surface 
soil. ..sorted from the highest to the lowest values." No Table 2-5 exists in the IM Work 
Plan. There is a Table 2-4 that includes the values for subsurface soil, which is sorted 
from highest to the lowest value. Based on discussions with Paul Favara (8/9/01), Table 
2-5 was unintentionally omitted from the report. The Department was provided a 
working copy of Table 2-5 in order to review this work plan appropriately. The 
Department recommends that Table 2-5 be included in the IM Completion Report titled 
"Table 2-5. Grid and Railroad Track Data, Arsenic, Zone A" and addressed as such in 
the text. This would avoid possible confusion of railroad/background samples with the 
actual surface soil samples. Note that no changes to this document are necessary. Please 
ensure these changes are reflected in the IM Completion Report. 

CHZM-Jones Response: 
The requested table is attached to these comment responses. 

4. Section 2.2.1, p. 2-7, Soil COCs and Remedial Objectives 

Lines 17-20 reference Table 2-5 as characterizing BEQ concentrations. No Table 2-5 
exists in the hi Work Plan. This may be a reference to Table 2-3 which includes "BEQ 
Results from Surface Soil Samples Collected at SWMU 42/AOC 505." The Department 
assumes this is a misprint and reviewed the document accordingly. Although no 
changes to this document are necessary, Table 2-5 should be included and references to e. 

table numbers should be corrected. Please ensure these changes are reflected in the IM 
Completion Report. 

CH2M-Jones Response: 
Although a reference to BEQ data w made, the text was not intended to guide the reader 
into reviezuing BEQ data. The text wmfocused on aheloping a media cleanup standard 
(MCS) for arsenic. The BE& datafor the referenced samples are not relevant, as the BEQ 
MCS had already been d@d (see Line 5, p. 2-7 of the IM Work Plan). In retrospect, the 
reference to BEQ data in lines 17-20 should not have been made. CH2M-Jones regrefs any 
confusion caused by the subject paragraph. 

5. Section 3.1.2, p. 3-3, BEQ Removal 

Lines 7-10 reference backfilled soil to be used as clean fill once the area of concern is 
excavated. There are no indications in the IM Work Plan of controls in place to ensure 
that the soils being used to backlrll are not above permissible levels for arsenic and 
BEQs. Please provide analFca1 data on and a haracterization of backfill and source in 
the IM Completion Report. 

CH2M-Jones Response 
The results of the backfill will be provided in the IM Completion Report. 

APPENDIX I.DOC 



TABLE 26 
Giid and Railroad Lines Arsenic Data 
IM Work Plan, SWMU 42/OC 505, Zone A, Charleston Naval Complex (Revision 1) 

Sample 
Result Date RR Line or Grid 

(m@g) Qualifier Collected Sample 

GDLSB02001 41.1 - - 03/22/2001 RR 

GDASBOO601 30.1 - - 10/09/f 995 Grid 

GDASBOA601 15.3 J 04/3011997 Grid 

GDASB00701 8.2 - - 10/09/1995 Grid 
GDASBOB601 7.2 J 04/30/1997 Grid 

GDASB00101 6.6 - - 10/05/1995 Grid 

GDASBOCGOI 6.4 J 04/30/1997 Grid 

GDASB0050 1 5.2 - - 10/09/1995 Grid 

GDASB00901 4.5 - - 1010911995 Grid 

GDASB00301 a 4 .O - - 1010511995 Grid 

GDASB01201 4.0 - - 10109/1995 Grid 

GDASB0080 1 3.9 - - 10109/1995 Grid 

GDASBOI 101 3.8 - - 10/09/1995 Grid 

GDASBOI 301 3.8 - - 10/09/1995 Grid 

GDASB01001 3.6 - - 10/09/1995 Grid 

GDASB01401 3.2 - - 1011 111995 Grid 

GDLSB02101 2.04 - - 03/22/2001 RR 

GDASB00201 1.7 J 1 0105/1995 Grid 
= Indicates that the analyte was detected, the reported value is equal to the sample concentration. 
J Indicates that the analyte was detected, the reported value is an estimated concentration. 

rngtkg Milligrams per kilogram 



Comments on the 
RCRA IM Work Plan 
Paul M. Bergstrand 

3 April 2001 

SCDHEC General Comments: 

1. The Department provided the Navy a reply to the Response to Comments on 29 January 1999 
for the Zone A RFI Report. Those comments were made relying on data to be coIlected during 
the Zone A CMS workplan and state, in part, "Because SWMU 39 and SWMU42/505 is being 
addressed in the CMS, furfher efforts to evaluate soil and monitoring well data in the RFZ will 
not be pursued." The Department also provided comments on the Draft Zone A CMS workpIan 
on 13 July 1998 and replied to the Response to Comments on 15 March 1999. This new CMS 
data was intended to refine the nature and extent of contamination at this and other Zone A 
AOCs and SWMUs. That CMS Workplan has reportedly been implemented, however it is not 
clear if the results have ever been submitted to the Department or included in this document. 
Not having those results or resolution of the Department's CMS comments makes the 
conclusion of this IM that "the site can be used for unrestricted land use following the 
completion of the IM" highly questionable. New or unsubmitted data used to develop this 
workplan should be provided to the Department as soon as possible. 

CH2M-Jones Revision 0 Response: 
Comment noted. The focus of the Revision 0 IM Work Plan was to present all relevant RFZ 
data and recommend remediation only where soil or groundwater requires treatment or 
removal. This process led to the recommendation that only arsenic and BEQs in soils, at 
levels in excess of MCSs, be removed. This conclusion was the basis of the statement "the 
site can be used for unrestricted land use following the completion of the ZM. " It is 
recognized that SCDHEC has not been provided with the data collected to support the CMS. 

In order to streamline the implementation ofthe ZM Work Plan, the Revision IM Work Plan 
will focus mainly on the arsenic and BEQ issues in soil. Although other relevant RFI data 
will be included in the ZM Work Plan, that data will provide perspecrive on the decision to 
remove only arsenic and BEQ contaminated soils to a level that would comply with MCS's. 
The Department's concerns outlined in this comment will all be addressed in the Revision 0 
CMS Report; the new field data collected to support the CMS will also be clearly presented. 
7'his report will be submitted afler the IM is completed at SWMU 42/AOC 505. As arsenic 

and BEQ data was not a focus of the supplemental sampling effort to support the CMS, and 
the data are not remarkable (all non-detect in groundwater monitoring wells), their 
inclusion IM Work Plan does not change the recommendations for soil removal. 

Updated CH2M-Tones Response: 
Afrer evaluating the results of ZM, addressing closeout issues, and considering the CMS 
data collected by ENSAFE, the submission of a CMS Report is not necessary. Rather, the 
CMS WPDMCR will be used as the basis for recommending unrestricted landuse at SWMU 
42/AOC 505. The basis of this recommendation is: 



Comments on the 
RCRA IM Work Plan 
Paul M. Bergstrand 

3 April 2001 

I .  Arsenic and BEQ soils, in excess ofthe cleanup objective, have been removedfrom the 
site; 

2. No other COCs remuin at the site; 

3. Closeout issues have been addressed as part of the IMCR; and 

4. The soils at the site do not represent a source of groundwater contamination. - 
Furthermore, any groundwater contamination present at the site is considered due to an 
upgradient source. The basis of this conclusion was presented in a memorandum to 
SCDHEC on November 2,2001 and is attached to these comment responses. 

2, The Department recently received new information whlch may improve our understanding 

of SWMU 42 and AOC 505 and in turn may impact the current interpretation of data. 

Primarily, the concern is that the groundwater sample locations at SWMU 421505 were not 

adequate to assess the actual SWMU location. This concern is based upon the following 

points: 

The 6 June 1995 RFA states in part "Since the unit (SWMU 42) was taken out of 

service in the early 1960s, little information was obtained about the dimensions, 

design features, operating practices, or waste disposal methods." And "Primary 

materials associated with this unit are waste asphalt products, solvents, and 

degreasers," RFI workplan S M I  boundaries and soil and groundwater 

sample locations were based on limited information provided in the RFA. 

CH2M-Jones Revision 0 Response: 
Comment noted. 

The Department replied to the Response to Comments on 29 January 1999 for 

the Zone A RFI Report. Those comments were made relying on data to be 

collected during the Zone A CMS workplan and state, in part, 6bBecause SWMU 

39 and S WMU42/505 is being addressed in the CMS, further eflorts to evaluate 
soil and monitoring well data in the RFZ will not be pursued?' 

CH2M-Jones Revision 0 Response: 
Comment noted. 



Comments on the 
RCRA IM Work Plan 
Paul M. Bergstrand 

3 April 2001 

It is not clear if the Ensafe CMS workplan has been implemented, nor is it clear 

that the results of that CMS workplan have ever been submitted to the 

Department or included in this document. 

CH2M-Jones Revision 0 Response: 
The CMS Work Plan has been implemented. The results of this field effort will be 
reported in the CMS report, which will be submitted ajler the IM field work is 
completed. This data has not been previously submitted to the Department. 

Updated CH2M-Tones Response: 

A CMS Report will not be submitted. Please see response to Comment No. 1 for 
rationale. 

The Department recently received maps of the Charleston Naval Base dated 

January 1962 and June 1947. These maps indicate that the SWMIJ 42 Asphalt .-+ 
Plant may be in a location different from the site that is depicted in the RFA or 

RFI. This information, when coupled with site groundwater elevation contour 

maps, indicates that the shallow RFI monitoring wells may be up gradient or 

side gradient of the site they were intended to assess. Copies of the relevant 

maps with the current monitoring wells drawn in and Figures of groundwater 

elevations are provided with these comments. 

CH2M-Jones Revision 0 Response: 
Comment noted. This information will be evaluated in the CMSphase of work. 

Updated CH2M-lones Response: 

A CMS phase is not recommended for SWMU 42/AOC 505. Please see response to 
Comment No. I for rationale. 

The Naval Detachment provided a set of air photos taken before 1980. These 

air photos indicate that AOC 505 may encompass a much larger area than 

previously thought. The air photos also indicate that items other than railroad 

ties and ballast may have been stored in this area. The Navy needs to evaluate 

and discuss the adequacy of sample locations and the type of analysis 



Comments on the 
RCRA IM Work Plan 
Paul M. Bergstrand 

.. .*. 3 April 2001 

performed in Iight of this information. A copy of one of the air photos of 42/505 

has been provided with these comments. 

CH2M-Jones Revision 0 Response: 
Additional soil sampling will be conducted prior to submission of the Revision 0 
CMS to address this comment. The need for additional groundwater sample 
locations will be evaluated afSer the IMfield work is completed. 

Updated CH2M-Tones Response: 
Additional soil sampling was conducted in September 2001. The results of this 
effort indicate that the newly collected samples at the referenced area is not a 
suspected source of groundwater contamination and does not represent a threat to 
human health. This information is detailed in the CMSWP/IMCR, Sec. 4.0 and 5.0. 

Lithologic cross sections of Zone A provided in the Ensafe CMS portray the 

area of 421505 as primarily a sandy aquifer. The Section reportedly has five 

feet of surface Fill (a variable mixture of clays, silt, sand, gravel and ROC), nine 

feet of Qc; Quaternary Clayey Sand and Silty Sand (Aquifer) and an estimated 

thirty or more feet of Qs; Quaternary Sand (Aquifer). Chlorinated solvents, 

being denser than groundwater, have the ability to migrate downwards through 

the sandy aquifer. All wells in the 4USOS area are shallow and could mlss a 

rapidly sinking contaminant. A copy of the relevant cross section has been 

provided with these comments. 

CH2M-Jones Revision 0 Response: 
As part of the CMSfield work, a deep well was installed next to 042GW002. This 
well was sampled for VOCs. None were detected. This information will be 
presented in the CMS report. 

Uvdated CH2M-Tones Response:: 
The above response was incorrect. 1,Z-dichloroethene was detected in the 
referenced deep well. See the attached November 2,2001 memorandum to 
SCDHECforfurther information regarding this well data. 



Comments on the 
RCRA IM Work Plan 
Paul M. Bergstrand 

3 April 2001 

The shallow monitoring wells 042001 and 505001 reported low ppb detections 

of chlorinated solvents in excess of RBCs and/or MCLs. It is not clear whether 

these shallow groundwater detections are the edge of a larger and deeper 

downgradient contaminant plume. Copies of the Groundwater Elevation 

Contours from the Ensafe CMS Workplan are provided with these comments. 

CH2M-Jones Revision 0 Response: 
Please see responses to Comment No. I and 2. 

MONITORING WELL 04200 1 

MONITORING WELL 505001 

ORGANICS in Groundwater 
Chloromethane 
Trichloroet hene 
Tetrachloroethene 

2. The Department's concern is that RFI sample locations were not adequate to asses the 

SWMU and AOC in question. Additional groundwater assessment, including 

monitoring wells appear to be necessary to complete the assessment of groundwater at 

this site. Please note, the Department is not suggesting that groundwater corrective 

action is warranted at this time. However, the Department cannot concur with 

1 2-95 
7.8 
ND 
5.9 

ORGANICS in Groundwater 
Chlorobenzene 
1,l-Dichloroethene 
Ethyl benzene 

4-96 
ND 
1.4 
1.5 

12-95 
1.3 
1.00 
1.2 

4-96 
ND 
ND 
ND 

1,1,2,2-Tetrachloroethane 
M+P Xylene 
0 Xylene 
1,3 Dichlorobenzene 

6-96 
ND 
1.6 
1.4 

6-96 
ND 
ND 
ND 

2 0-96 
ND 
ND 
ND 

1.5 
3.5 
1.4 
1.8 

ND 
ND 
ND 
ND 

MCL 
100 
7.0 
700 

10-96 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

RBC 
2.10 
1.6 
1-10 

ND 
ND 

RBC 
3.90 
0.04 
130.0 

ND 
ND 

1,2 Dichlorobenzene 
1,4 Dichlorobenzene 

MCL 
NL 
5.0 
5.0 

1.8 
2.0 

NL 
NL 
10,000 
600 

ND 
NS 
NS 
NS 

75 

0.05 
NA 
140 
54 

NS 
NS 

27 
0.44 



Comments on the 
RCRA IM Work Plan 
Paul M. Bergstrand 

3 April 2001 

eliminating groundwater as a medium of concern based on the documentation at hand. 

The Department will be available to review and discuss this information with the 

Navy. 

CH2M-Jones Revision 0 Response: 
For the purpose of the Revision I IM WP, adequate data is available to support the 
decision to remove arsenic and BEQ contaminated soils, as well as determining the 
amount of soils that should be removed. The issue of additional groundwater 
assessment will be evaluated in the CMS phase of work, after the ZM has been 
completed. 

Updated CH2M-Tones Response: 
A CMS report is not recommended for SWMU 42/AOC 505. The documentation 
provided in the CMSWPAMCR, closeout issue section, comment responses, and 
relevant attachments is expected to be suficient to support a NFA recommendation 
with unrestricted landuse. 



T E C H N I C A L  M E M O R A N D U M  CHZMHILL 

Post RFI Groundwater Data Collected at 

SWMU 4yAOC 505 
PREPARED FOR: Paul Bergstrand (SCDHEC) 

PREPARED BY: Paul Favara (CH2M HILL) 

DATE: November 2,2001 

Introduction 
During our weekly Monday phone call on October 22, 2001, you requested post-RFI 
groundwater data collected at SWMU 42. This technicaI memorandum was prepared to 
respond to your request for information. 

RFl Data 
ENSAFE installed four monitor wells at SWMU 42/AOC 505 for the RFI. These wells were 
sampled in December 1995, April 1996, June 1996, and October 1996. The RFI reported one 
monitor well with an exceedance of an MCL. PCE was reported at a concentration of 5.9 
pg/L at A042GW001 in December 1995. The successive sampling events (April 3,1996 
through October 8,1996) reported levels of PCE at concentrations of either less than the 
MCL or below detection limits. With the exception of this one MCL exceedance, all other 
monitor wells were reported to have VOCs at concentrations most frequently below 
detection limits or, if detected, below MCLs for all sampling events. 

Figure 1 shows the location of monitoring wells at SWMU 42/AOC 505. Also denoted on 
the figure is all reported detection's ("1" and "=" flags) of PCE or a PCE degradation 
product. The data are summarized in Table 1. 

CMS Data 
As part of the CMS field investigation, ENSAFE collected another round of data at all the 
RFI monitor wells. Additionally, a deep monitoring well was instal.led next to 42GW002 
(42GW02D was screened from a depth of 36.0 to 45.8 ft-bgs). The log for this well is 
attached to this memorandum. 

All data for VOCs were reported as Iess than MCLs for the RFI monitor wells (October 
1998). However, cis-1,2-dichloroethene was reported at monitor well 42GW02D at a 
concentration of 88 pg/L; this level exceeds the MCL of 70 pg/L (August 1999). Only one 
sampling event was conducted at the deep well. 



Figure 1 shows the location of monitoring wells at SWMU 42/AOC 505. Also denoted on 
the figure is all reported detection's ("J" and "=" flags) of PCE or a PCE degradation 
product. The data are summarized in Table 1. 

Post-RFI Data 
On July 13,2001, CH2M HILL collected a round of water level data for Zone A. These data 
were used to construct potentiometric surface maps for the zone. Figures 2 and 3 show the 
potentiometric surface of groundwater for shallow and deep groundwater, respectively. 

Conclusions 
The Final RFI concluded VOC soil concentrations in SWMU 42 do not threaten 
groundwater. Six groundwater sampling events in SWMU 42 show that a source of 
groundwater contamination is not present at the site. The groundwater contours reported in 
Figure 2 shows that shallow groundwater at the northern portion of SWMU 42 enters 
SWMU 42 from the north and east. Figure 3 shows that deep groundwater enters SWMU 42 
primarily from the north. The VOCs detected in groundwater are likely from SWMU 39, 
which is located upgradient of SWMU 42. 

The fact that only cis-1,2-dicMoxoethene (a degradation product of PCE and TCE) was 
detected at the deep well and that the concentrations for cis-1,2-dichloroethene in shallower 
wells was much Iower supports the position that the VOCs reported at SWMU 42 are from 
an upgradient source. With this information, CH2M HILL recommends no further action 
for groundwater in the context of SWMU 42/AOC 505. 

The elevated Ievel of cis-1,2-dichloroethene will be addressed as part of the SWMU 39 
project. 



Table I. PCE and PC€ Degradation Products in Groundwater Samples 
Collected from SWMU 42lAOC 505 
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Monitoring Well NBCA042020 
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Monitoring Well NBCA04202D 

GEOLOGIC O E W T I O N  

420.8 to 210 ft.: occasionid sand mime; very 
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Responses to SCDHEC Comments 
On the CMS Work Plan/IM Completion Report, Revision 0 

for SWMU 42/AOC 505, Zone A 
Dated December 2001 

Comments Prepared by Susan Peterson (February 28,2002) 

General Comments 

SCOHEC Comment 1 : 
1. The Department has issued comments regarding the need for additional groundwater 

assessment of VOCs (Zone A RFI report, the CMS WP for Zone A, and most recently for 
the 2001 IM WP at SWMU 42/AOC 505). The Department's inclusion of a groundwater 
comment (on an IM W whose focus was the excavation of arsenic contaminated soil) 
was meant to serve as a reminder that the subsequent CMS WP/M Completion Report 
should address this issue. CH2M-Jones initial response was to address the groundwater 
assessment in the CMS phase of work, after the IM had been completed. CH2M-Jones 
later altered their position, stating that they did not believe a CMS for groundwater was 
warranted. 

CH2M Jones Response 1 : 
CH2M-Jones originally indicated that new dafa EnSafe generatedfrom implementation 
of their CMS Work Plan would be presented in the CMS rqort. Instead, these data were 
presented in the IMCR/CMSWPf i  SWMU 42/AOC 505. The a'a la presentation in the 
I M C W M S  WPfor SWMU 42/AOC 505 arefunctionally equivalent to that which 
would have been presented in the CMS report. 

SCDHEC Comment 2: 
2. There are a number of reasons why the Department believes that additional 

groundwater assessment is warranted at SWMU 42/AOC 505. These include: 

2a. Possible VOC plume. 88 ~ l g / L  of cis-1,2-DCE was present in well A042GW02D. This 
well is the only deep monitoring well at this site and has only been sampled once. There is 
not sufficient evidence to refute the possibility that this result m y  be part of a VOC plume. 

CH2M4ones Response 2a: 
CH2M-Jones agrees that the cis-1,2-DCE could be part of a plume. Two additional 
rounds of data have been reported since the ZMCR/CMS WPfor S WMU 42/AOC 505 
was sulrmitted. These data, along with the original 1999 data, are presented below. Table 
I presents all of the data available for PCE, TCE, cis-1,2-DCE, and VC: 



Responses to SCDHEC Comments 
On the CMS Work Plan/IM Cornpietion Report, Revision 0 

for SWMU 42/AOC 505, Zone A 
Dated December 2001 

TABLE 1 
Detected Concentrations of cis-f ,PDCE, PCE, TCE, and VC in Monitoring Well A042GW02D 
Responses to SCDHEC Comments on the CMS Work PlanllM Completion Report, SWMU 42/AOC 505, Zone A 

Concentration 
Parameter Station ID Sample ID Date Collected W L )  Qualifier 

cis-1 ,2-DCE A042GW02D 042GW02D03 08/09/99 88 S= 

A042GW02D 042GW02DM1 02/14/02 162 - - 
PCE A042GW02D 042GW02D03 08/09/99 5 SU 

TCE A042GW02D 042GW02W3 08/09/99 3 SJ 

- -  .. 

All values are presented in units of micrograms per liter (JIG). 
= Indicates that the compound was detected, the reported value is equal to the sample 

concentration. 

J lndiates that the compound was detected, the reported concentration is estimated. 

S Indicates the sample results are considered to be %weeningn quality. 

U Indicates that the compound was not detected, the reported concentration is the detection limit. 

CH2MJones Response 2a (Continued): 
Given the information availablefor the site, we have concluded that the occurrence of cis- 
I,2-DCE is likely related to an upgradient source of SWMU 42 (e.g., possibly SMWU 
39), as presented in the UICR/CMS WP (Revision 0). To better address this issue, 
CH2M-Jones prepared and implemented a groundwater investigation at SWMU 39 to 
better d@ne the nature and extent ~ ~ C V O C  contamination. T%e work performed is 
described in the Sarnplinn and Analvsis Plan, SWMU 39, Zone A (March 2002). Part of 
this effort wasfocused in and near SWMU 42. Those results that pertain to SWMU 42 
are presented in the new Appendix K,  attachtd to this Revision I submittal. Resultsfrom 
this efort conclude that cis-2,2-DCE is related to an upgradient source, and SWMU 42 
is not the source of CVOC groundwater contamination. 



Responses to SCDHEC Comments 
On the CMS Work Plan/IM Completion Report, Revision 0 

for SWMU 42/AOC 505, Zone A 
Dated December 2001 

2b. Likelv connection to site operations. Upon review of aerial photographs, it appears 
that a portion of SWMU 42/AOC 505 was used as a general waste storage area. Cis-1,2-DCE 
is a degradation product of PCE, a substance frequently used, thus stored at military 
installations. 

CH2MJones Response 2b: 
The suggestion that SWMU 42 was used for waste storage, on the basis of aerial photos 
that have not been part of the previous recordfor the project, appears to be a highly 
speculative statement. Extensive soil sampling was conducted over a six-year period at 
SWMU 42 to identzb contaminated soil and groundwater. No source area of PCE or 
TCE was found a t  SWMU 42. At this point in the RCRA process, decisions should be 
made based on actual site data, rather than on speculation based on inconclusive 
interpretations of old aerial photographs. 

2c. Discussion of possible source. The Department disagrees with CH2M-Jones's 
conclusion that the VOCs reported at SWMU 42 are from SWMU 39. Reiteration of a prior 
Departmental comment is as follows: "given that monitoring weU 42-GW001 is separated 
from SWMU 39 contamination by a groundwater trough, the vertical gradient in this Zone is 
positive, and low positive TCE detections in four of four upgradient grid soil samples were 
not included in the RFI evaluation, makes considering the SWMU 39 VOC plume as the 
source difficult." 

CH2M Jones Response 2c: 
The so-called "groundwater trough" is an artifact of a contouring approach used in a 
previous groundwater interpretation. These data ("om July 13,2001) were re-mluated 
and contoured. Figure 3 in Appendix L of the CMS WPDM CR for SWMU 42/AOC 505 
(Revision 1) presents this interpretation. This figure shows that groundwater coming 
from the S WMU 39 area can be connected to the S WMU 42 area. Furthermore, it is not 
precise to state that vertical gradient in the zone is "positive. " 

SCDHEC Comment 2c (Continued): 
Table 10.4.29 in Section 10.4 of the Zone A RFI Report, Revision 0 (EnSafe, August 7,1998) 
presents results of vertical hydraulic gradient measurements for specific well pairsI with the 
lowest downward vertical gradient of 0.0039 feet per foot measured at well pair 
A039GW13I-A039GW13D, and the highest downward gradient of 0.1952 ft/ft at well pair 
A039GW013-AO39GW131. Only 3 of the 13 well pairs measured showed upward vertical 
gradients, but these wells all lie in the northwest comer of Zone A ,  where the Ashley 
Formation abruptly rises in elevation, creating increased hydraulic head pressure at these 
three locations. This is corroborated by the low CVOC concentrations typically observed in 
these wells. These data indicate that for the most part, shallow and intermediate 
groundwater in Zone A is discharging to the "deep" zone of the shallow aquifer system, 
allowing downward migration of the dissolved CVOC plume as it also moves 
downgradient. 



Responses to SCDHEC Comments 
On the CMS Work Plan/IM Completion Report, Revision 0 

for SWMU 42 / AOC 505, Zone A 
Dated December 2001 

CH2M Jones Response 2c (Continued): 
TCE was only detected in A042GW001 a total of two times (1.4 pg/L and 1.6 pg/L) 
during six groundwafer sampling events. Both detections wereflagged with the J- 
quaiifer. Not knowing specifcally which four soil samples the cornmentor is r$mmng to, 
a query ofthe database was conducted. Table 2 presents all detections of TCE in surface 
and subsurface soil in Zone A, with the exception of soil samples collected in S WMU 39: 

TABLE 2 
Detected Concentrations of TCE in Surface and Subsurface Soil 
Responses to SCDHEC Comments on the CMS Work P I a M  Completion Report, SWMU 42/AOC 505, Zone A 

Date Concentration 
Parameter Site ID Station ID Sample ID Collected (/.@kg) Qualifier 

TCE 505 

043 

505 

505 

505 

043 

GDA 

GDA 

GDA 

GDA 

GDA 

GDA 

GDA 

GDA 

A505SB005 

A043S8001 

A505S8003 

A505SB006 

A505SB002 

A043SB005 

AGDASBOI 3 

AGDASBOlO 

AGDASBOOG 

AGDASBOOS 

AGDASBOOB 

AGDASB007 

AGDASBOOS 

AGDASBOOS 

All values are presented in micrograms per kilogram (pgtkg). 

J Indicates that the compound was detected, the reported concentration is estimated. 

CHSM-Jones Response 2c (Continued): 
The R F I  data were evaluated in the Zone A RFI Report, Revision 0, which concluded that 
TCE was not a COC. Additionally, it was not necessary or a p p r ~ i a t e  to evaluate grid 
samples, or samples collected at SWMU 43 (i.e., the other TCE detections), as part ofthe 
RF1 for this site SWMU 42/AOC 505. 

The results presented in Appendix K provide a better definition of the extent of CVOC 
contamination in groundwater in and near SWMU 42. 



Responses to SCDHEC Comments 
On the CMS Work Plan/IM Completion Report, Revision 0 

for SWMU 4 2 / A K  505, Zone A 
Dated December 2001 

2d. Evaluation of deep moundwater. The detection of VOCs lower than their respective 
MCLs in shallow groundwater wells does not preclude the possibility that VOCs would be 
detected in deeper groundwater. Given the nature of VOCs in soil, especially sandy soil, it 
is likely that analysis of deeper groundwater would show VOC concentrations. The results 
of deep well A042GW02D substantiate that. 

CH2M Jones Response 2d: 
The speculation that the presence of sandy soil makes it likely that deep groundwater 
would show VOCs is not supported by any site &fa. Furthermore, it is not precise to 
characterize the soils in Zone A as 'Sandy." The soil in the SWMU 42 area consists of 
fill, sand, marsh clay, dewatered marsh clay, and clay (see Appendix I ) .  Also, inspection 
of the boring log for A042GW02D (see Appendix I )  shows that there exist several units 
that would not be prejerentialjlow paths forfluidflm in the subsurface, between the 
surface and screened elevations of the well. A source of VOCs was not ident9ed for 
S WMU 42 (i.e., no COC s wue identified for VOCs in soil). The highest reported 
chlorinated VOC concentration in shallow groundwater was 5.9 pg/L.. Given these 
facts, it is unclear how the commaitor can conclude that deeper concentrations would 
show VOC concmtrations in the absence ofa source area in shallow groundwater or 
soil. For these and other reasons we suspect the cis-I,2-DCE is 1ikeZyJrom an 
upgradient source. The new Appendix L, attached to this submittal, supports this 
conclusion. 

SCDHEC Comment 3: 
3. The Department concurs that CH2M-Jones has met their objective of the 2001 Soil 

Removal IM WP. Arsenic-contaminated soil has been excavated to an extent that would 
allow for unrestricted land use. 

CHZMJones Response 3: 
Comment Noted. 

SCDHEC Comment 4: 
4. The Department would like an opportunity to discuss concerns relating to groundwater 

contamination and discuss the measures necessary to resolve them. 

CH2M4ones Response 4: 
Comment Noted. 



Responses to SCDHEC Comments 
On the CMS Work Plan/lM Completion Report, Revision 0 

for SWMU 42/AOC 505, Zone A 
Dated December 2001 

.s. 

The Division of Hydrogeology does not concur with the recommendation of a No Further 
Action (NFA). A recommendation for an NFA may be granted dependant upon resolving 
the groundwater contamination extent and considering the following comments: 

SCDHEC Comment 1: 
1. Section 2.2 Groundwater Results: Concentrations referenced through the document are 

either Background Reference Concentrations (BRCs) or Risk Based Concentrations 
(RBCs). Maximum Concentration Limit (MCLs) should be reported relative to those 
indicated in the text. Please include MCL parameters in relevance with the reported 
criteria. 

CH2MJones Response 1 : 
In Section 2.2, we are merely summarizing the process used in the original RFZ report to 
identzfij COCs. This process was based on RBC exceedances, not MCLs. In Section 5.0, 
we provide comparison to MCLs for those parameters that have MCLs. We have 
included a reference to MCLs in Sec. 2.2. 

SCDHEC Comment 2: 
2. Section 4.3 Summary of Additional Investigations - Groundwater: Reference to Figure 

4.2, deep groundwater was only investigated in A42GW02D at one sampling event 
(August 1999). Figures 2 and 3 in Appendix I attached to the technical memorandum 
(November 2,2001) indicate that monitoring well A042GW02D is a side-gradient well. 

%+ "\ Detections of chlorinated solvents (note: Cis-I, 2- Dichloroethene 88 ug/L, above MCL) 
in !he deep zone warrant additional assessment of deep groundwater. 

CH2M Jones Response 2: 
An additional investigation was completed, and the results are presented in A p d i x  K.  

SCOHEC Comment 3: 
3. Section 4.3 and Table 4.2: Acetone was reported to be exceeding the reference criteria in 

one sample in the deep groundwater. Shallow Monitoring well 505GW001 showed 130 
ug/L in the last sampling event 10/09/1998. The results do not show whether this is 
field or a laboratory blank. The suggestion that those findings are laboratory 
contamination is not strongly assessed. The Navy should address this information for 
both the shallow and the deep zones. 

CH2MJones Response 3: 
The subject well was re-sampled, and the results are presented in Appendix K. Table 4-2 
has been appropriately updated. Acetone was not detected. 

SCDHEC Comment 4: 
4. Appendix I Technical Memorandum Conclusions: The statement that "lower 

concentration levels of chlorinated solvents in the shallow groundwater compared to 
those in the deep zone is an indication that the source of contamination at 42/505 is 
likely from SWMU 39" is not supported by figures supplied. PCE analysis results 



Responses to SCDHEC Comments 
On the CMS Work Plan/IM Completion Report, Revision 0 

for SWMU 42/AOC 505, Zone A 
Dated December 2001 

indicate concentrations above the MCL of 5 ug/L in monitoring well AWGW001 
(12/05/1995 - 06/21/1996). Degradation of PCE leads to DCE and other degradation 
products. In the light of that, the finding of DCE on this site is not necessarily linked to 
neighboring SWMLT 39. In fact, the potentiometric figures attached to the technical 
memorandum do not support the assumption that groundwater flow from SWMU 39 
would impact SWMU 42. Further assessment is warranted in regard to these 
constituents in shallow and deep groundwater. 

CH2MJones Response 4: 
PCE exceeded the MCL just one time at A042GW002, notfour times as the commentor 
is infm-ng above. Please see response to comment No. 2a and 212 (Susan Peterson), and 
Appendix K. 

SCDHEC Comment 5: 
5. Appendix C Analytical Data Summary: 

a. The laboratory hold time of 14 days for groundwater samples was exceeded for most of 
the organic parameters. Please revise and include delivery dates and analysis. If not in 
compliance with the hold times be advised that the Department will reject those results. 

CH2MJones Response 5a: 
Please provide specijic details of samples which you consider to be analyzed aper holding 
times. Our review of the data validation narrative concluded that only one individual 
sample,for SVOA, exceeded holding times due to the need to re-analyze the sample. This 
sample ws discussed in the Data Valilintion summa y presented in the report. The 
commentor may be confusing the holding time needed to extract the sample with a 
holding time needed to analyze the extract, for some SVOC samples. 

b. Explanation of notations in the summary "S", "SU" is not indicated. Please provide 
explanation as necessary. 

CH2M Jones Response 5b: 
The "S" infront ofa laborafo y qualijk indicates the sample results are considered to 
be "screening" quality. 

c. C h h  of custody not included for the groundwater deep well. 

CHPM-Jones Response 5c: 
Despite our best eflorts, a COCfor the requested well could not be located. 
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A039GP039 
039GP03927 

3/27/2001 
4/2/2001 
4/2/200 1 
39980 

StatlonlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

A039G PO38 
039G PO3827 

3/27/2001 

Parameter Units 
Chloromethane ugll 

I 

Vinyl chloride ug/l 
Bromomethane ug/l 
Chloroethane ugll 
1 , l  -Dichloroethene ug/f 
Acetone ug/l 
Carbon Disulfide ugll 
Methylene Chloride ug/L 
trans-1,2-Dichloroethene ug/L 
1 ,l -Dichloroethane ug/l 
Vinyl acetate ug/L 
Methyl ethyl ketone (2-Butanone) ugll 
cis-l,2-Dichloroethylene ug/l 
1,2-Dichloroethene (total) ugll 
Chloroform ug/l 
1,1,1 -Trichloroethane ug/l 
Carbon Tetrachloride ugll 
1,2-Dichloroethane ug/l 
Benzene ug/l 
Trichloroethylene (TCE) ug/l 
1,2-Dichloropropane ug/l 
Bromodichloromethane Ug/L 
2-Chloroethyl vinyl ether ug/l 
cis-l,3-Dichloropropene ugll 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 
Toluene ug/L 
trans-l,3-Dichloropropene 
1 , l  ,2-Trichloroethane Ug/L - I I 

A039GP038 
039G PO3847 

3/27/200 1 

2-Hexanone ug /I 
Tetrachloroethylene (PCE) ugll 

4/2/200 1 1 4/2/2001 
4/2/2001 4/2/2001 
39980 1 39980 

1 U 1 
1 1 

U 1 1 U 



Analytical Data Summary 0812812002 9:03 AIM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanane) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dic,hloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Unlts 
ugll 
ugll 
ug/l 
ug /I 
ug/l 
ug/l 
ugA 
ug/L 
u@ 
ugfl 
ug/L 
ug/l 
ugll 
ugA 
ugll 
ugll 
ugll 
ua/l 

Page 2 
8 
P 
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StatlonlD 
SamplelD 

Datecollected 
DateExtracted 

A039G PO42 
039G PO4227 

3/28/2001 
4/3/2001 

A039G PO41 
039G PO4 1 27 

3/28/200 1 
4/3/200 1 

DateAnalyzed 4/3/200 1 4/3/2001 4/3/2001 -- 
SDGNumber 39980 - 39980 39980 

A039G PO41 
039G PO41 47 

3/28/2001 
4/3/2001 

Parameter Unlts 
Chlorornethane ug/l 
Vinyl chloride ug/l 
Bromomethane Ug/l 
Chloroethane U@ 

1 , l  -Dlchloroethene 
Acetone ug/l 
Carbon Disulfide ug/l 
Methylene Chloride ugk 
trans-l,2-Dichloroethene ug/L 
1 ,l -Dichloroethane 
Vinyl acetate ugfl 
Methyl ethyl ketone (2-Butanone) ug/l 
cis-l,2-Dichloroethylene ug/l 
l,2-Dichloroethene (total) ug/l 
Chloroform Ug/l 
1,l ,I -Trichloroethane ug/l 
Carbon Tetrachloride ugA 
l,2-Dichloroethane ug/l 
Benzene ug/l 
Trichloroethylene (TCE] Ug/l 
1,2.Dichloropropane ug/l 
Bromodichloromethane ug/L 
2-Ch toroethyi vinyl ether 
cis-1,3-Dich loropropene Ugn 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 
Toluene ugfl 
trans-l,3-Dichloropropene ug/l 
1,1,2-Trichloroethane ug/L 
2-Hexanone ug/l 
Tetrachloroethylene (PCE) ug/l 

I 

3.3 

1 

= U 

U 

1 

U .- 1 

I 

1 U 

1 ! L - - . -  



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
l , 1  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichlotoethene (total) 
Chloroform 
1,l , I  -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 4 

1 
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Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichioroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l12.Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Datehe1 yzed 4/3/2001 
SDGNumber 39980 39980 39980 

- . . . . - . - 

SamplelD 
Datecollected 

Page 5 

- - -  - - I --. - 

Units 1 

039GP04427 039G PO4447 039G PO4547 

I I ua/l 

3/29/2001 1 3/29/200 1 1 3/29/2001 

I 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1 ,PDichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 6 
X 



AnalytiL. data Summary 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 , l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-8utanone) 
cis-l,2-Dichloroethylene 
l,2-Dichloroethene (total) 
Chloroform 
1 , l  , l  -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,Z-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dichloropropene 
1 ,I ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 7 

SamplelD 
Datecollected 
DateExtracted 

L 

039GP04852 039G PO4932 1 039GP04957 "I 
411 I2002 
411 512002 

4/2/2002 4/2/2002 
4/10/2002 I 411 012002 



Analytical Data Summary 08/28/2002 9:03 AM 
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Analytic aata Summary 08/28d .9:03 AM 

Page 9 

A039GP051 
039GP05156 

4/3/2002 
411 0/2002 
4/10/2002 

CNC92 

StatlonlD A039G PO5 1 A039G PO51 

Parameter Units 
Chloromethane ug/l 
Vinyl chloride ug/l 
Bromomethane ug /I 
Chloroethane ugll 

SamplelD 039G PO51 10 1 039GP05132 
Datecollected 4/3/2002 4/3/2002 

1 ,I -Dichloroethene ug/l 
Acetone ug/l 
Carbon Disulfide Ugjl 
Methylene Chloride ug/L 
trans-l,2-Dichloroethene u9/L 
1 ,I -Dichloroethane ug/l 
Vinyl acetate u& 
Methyl ethyl ketone (2-Butanone) ug/l 
cis-l,2-Dichloroethylene Ug/l 
1,2-Dichloroethene (total) Ug/l 2.6 J 1.4 J 
C hloroforrn ug/l 5 U 5 U 5 U 
1,1,1 -Trichloroethane ug /I 5 U 5 U 5 U 
Carbon Tetrachloride ugll 5 U 5 U 5 U 
1,2-Dichloroethane ug/l 5 U 5 5 U 
Benzene ug/l 5 U 5 U 0.33 J - 
Trichloroethylene (TCE) ugll 5 U 1.4 J 0.3 IJ 
1,2-Dichloropropane ug/l 5 U 1 5 U 5 ] U 
Bromodichloromethane ug/L w 5 U 5 U 5 u 
2-Chloroethyl vinyl ether ug/l 10 1 UJ 10 [UJ 10 1 UJ 
cis-l,3-Dichloropropene ug/l 5 U 5 U 5 1 U 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 UJ 10 U 10 
Toluene ug/L 5 U 
trans-l,3-Dichloropropene ugll - 
1,1,2-Trichioroethane u& 5 1 U 
2-Hexanone ug/l 10 1 UJ 
Tetrachloroethylene (PCE) ug/l 5 1 U 1 5 U 5 J 

DateExtracted 
DateAnalyzed 
SOGNumber 

10 
10 
10 
10 

411 0/2002 
411 012002 

CNC92 

UJ 1 10 
U 0.84 
U 1 10 
U 10 

411 612002 
4/16/2002 

CNC92 

UJ 
J 
U 
U 

10 
10 
10 

UJ 
U 
U 

10 1 u 



Analytical Data Summary 08/28/2002 9:03 AM 

Page 10 

1 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Bromornethane 
Chloroethane 
1,l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis- 1,2- Dich loroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
l,2-Dichloropropane 
Bromodichtoromethane 
2-Chloroethyl vinyl ether 

trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

A039GP052 
039G PO5232 

4/3/2002 
4/16/2002 
411 612002 

CNC92 # 

".. 
A0390 PO52 -!- A039GP053 

f 

7- 

039GP05256 1 039GP05332 
4/3/2002 4/3/2002 
411 0/2002 I 411 612002 
411 012002 411 612002 



Analytlt. Jata Summary 08/28/& --  9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 , l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichlorornethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Datecollected 411 612002 411 612002 
DateExtracted 411 0/2002 4/23/2002 4/24/2002 -J ---A 
Date Analyzed 4/10/2002 4/23/2002 4/24/2002 
SDGNumber CNC92 CNC96 

Page 11 

Unlts 
ug/l 
ua/l 

10 1 UJ 1 10 I u 10 1 UJ 
10 1 u 1.5 I J  1 33 - - I 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1 ,I -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1 2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

L -- 
SampleID 039GP05427DL . - 039GP05446 039GP05510 

DateCollected 411 612002 411 612002 411 612002 
DateExtracted 4/23/2002 - 4/23/2002 4/23/2002 
DateAnal yzed 4/23/2002 4/23/2002 4/23/2002 
SDGNumber CNC96 CNC96 1 CNC96 

Units 1 
ua/l 20 1 I U f 10 I U 
u s  
ugA 
ugfi 
ug/l 
ugll 
ugll 
ug/L 
ug/L 
ug/l 
ug/L 
ugA 
ug/l 
ugA 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
'JgA 
ugfl 
ug/L 
ug/l 
ug/l 
ug/L 
u ~ L  
ug/l 
ug/L 
u@ 

Page 12 

1 



Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1 ,I -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-8utanone) 
cia-l,2-Dichioroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,I, 1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 ,I ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE} 

Analytk Jata Summary 08128k- ,L 9:03 AM 

- ~ - - - ~  

SamplelD 
Datecollected 
DateExtracted 
DateAnalyzed 

Units 
w 

Page 13 



Analytical Data Summary 08/28/2002 9;03 AM 
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Analytl~~ Jata Summary 08/28/$. -2 903 AM 

Page 15 

StationlD 
SamplelD 

DateCollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Parameter Units 
Chloromethane ugfl 
Vinyl chloride ug/l 
Bromomethane ug/l 
Chloroethane ug/l 
1 , l  -Dichloroethene Ug/l 
Acetone Ug/l 
Carbon Disulfide ug/l 
Methylene Chloride ug/L 
trans-l,2-Dichloroethene 
1 ,I -Dichloroethane ug /I 
Vinyl acetate ug/L 
Methyl ethyl ketone (2-Butanone) ug/l 
cis-l,2-Dichloroethylene ug/l 
1,2-Dichloroethene (total) ug/l 
Chloroform ugll 
1,1 ,I-Trichloroethane Ug/l 
Carbon Tetrachloride ug/l 
1,2-Dichloroethane u g/I 
Benzene ugn 
Trichloroethylene (TCE) ug/l 
1,2-Dichtoropropane ug/l 
Bromodichlorornethane ug/L 
2-Chloroethyl vinyl ether ug/l 
cis-l,3-Dichloropropene ug/l 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ugA 
Toluene Ug/t. 
trans-l,3-Dichloropropene ugll 
1,1,2-Trichloroethane 4gIL 
2-Hexanone Ug/l 
Tetrachloroethylene (PCE) K I A  

A039GP057 1 A039GP057 
039GP05727 039G PO5746 

411 712002 1 411 712002 
4/23/2002 4/23/2002 
4/23/2002 1 4/23/2002 

CNC96 I CNC96 

A039GP058 
039GP05810 

4/17/2002 
4/23/2002 
4/23/2002 

CNC96 A 



Analytical Data Summary 08/28/2002 9:03 AM 

Page 16 
i 
j 

StatIonlD 
SamplelD 

OateCol lected 
DateExtracted 

Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-I $2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1 $2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 

trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

A039G PO59 1 

039G PO591 0 
411 8/2002 
4/24/2002 

A039G PO58 
039GP05827 

411 712002 
4/24/2002 

A039GP058 
039GP05846 

4/17/2002 
4/23/2002 



Analytic, lata Summary 

Parameter 
Chlorornethane 
Vinyl chloride 
Brornomethane 
Chloroethane 
1 , l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1 , I  -Trichloroethane 
Carbon Tetrachloride 
I ,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodlchloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 ,I ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

- - - - - - - 

5946 039GP06010 
Datecollected 411 812002 I 411 812002 411 912002 

Units  I- 

Page 17 



Analytical Data Summary 08/28/2002 9:03 AM 

BE-02081 9DSTs.xls 1 WG VOAl-F inal Page 18 
i 
I 

StatlonlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Bromomethane 
C hloroethane 
I ,  1 -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,l ,I -Trichloroethane 
Carbon Tetrachloride 
t,2-Dichloroethane 
Benzene 
Trichloroethylens (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 

trans-I ,3-Dichloropropene 
1 ,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

A039GP060 
039GP06027 

411 9/2002 
5/2/2002 
5/2/2002 
CNCI 00 

A039G PO60 
039GP06040 

411 912002 

A039GP061 
039GP06110 

411 9/2002 
511 12002 
511 12002 
CNC98 

511 12002 
511 12002 
CNC98 



Analytic. ~ a t a  Summary 

Parameter 
Chloromethane 
Vinyl chloride 
Brornomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1 ,ZDich loroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isabutyt ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

StatlonlD A039GP061 A039GP061 A039G PO62 
SampleiD 039GP06127 -1 039GP06210 

DateCollected 411 912002 411 912002 411 912002 
DateExtracted 5/1/2002 1 511 /2002 511 12002 
DateAnalyzed 511 12002 511 I2002 5/1/2002 
SDGNumber CNC98 1 CNC98 CNC98 

Units 
u 
u@ 
u 
ug/l 
u@ 
ugn 
ug/l 
ug/L 
ug1L 
ugll 
ug IL 
ug /I 
ug/l 
ug/l 
ugll 
ugll 
ug/l 
ugll 
ug/l 
ug /I 
ug/l 
ug IL 
ug/l 
ug/l 
ug/L 
ugR 
ug/l 
uglL 
ug/l 
ug/l 

Page 19 



Analytical Data Summary 08/28/2002 9:03 AM 

DateExtracted 

Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
12-Dichloroethene (total) 
Chloroform 
1 , I  ,I -Trichloroethane 
Carbon Tetrachloride 
I ,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
f,2-Dichloropropane 
Bromodichloromethane 

Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 20 

f 



Analytic lata Summary 08/28k .9:03 AM 

StatlonlD A039GP063 A039G PO63 1 A039G PO64 
SamplelD 039GP06327 039GP06340 039GP06410 

Datecollected 4/22/2002 4/23/2002 
DateExtracted 511 12002 511 /2002 
DateAnalyzed 5/1/2002 511 12002 511 12002 
SDGNumber , CNC98 CNC98 1 CNC98 

Bromomethane 
Chloroethane 
1,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethytene 
12-Dichloroethene (total) 
Chloroform 
1,1 , I  -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
I ,2-Dichloropropane 
Bromodichlorornethane 
2-Chloroethyl vinyl ether 

trans-l,3-Dich loropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 21 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Chlorornethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -0ichloroethene 
Acetone 
Carbon Disulf ide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Brornodichlorornethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1 ,BTrichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

DateExtracted i u r ~ - .  
DateAnalyzed a/ I ILUUL D I ICWL 511 12002 1 CNCgR 1 -  CNC.8 SDGNumber CNCQR 
Units 
ugn 
ugll 
ug1l 
ug/l 
ug/l 
ugll 
ug/l 
ug/L 
ug IL 
ug/l 
ug/L 
ugll 
ugll 

ug/l 
ug/l 
ugfl 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ug/l 
ug/l 
ug/L 
ugiL 
u!Yi 
ugR 
ug/l 
ug/l 

Page 22 

1 



Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachlorida 
1 $2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichforornethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dich loropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

AnaIytiC- data Summary 08/28/iL - 9:03 AM 

Page 23 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 , l  -Dichloroethens 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-112-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
l,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-113-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-113-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

SamplelD 039G PO6627 1 '~ 039GP06648 039GP06710 
Datecollected 4/23/2002 4/23/2002 4/24/2002 

i 
--- 

DateExtracted 4/30/2002 4/30/2002 i 4/30/2002 
I - - -  - - -  -- -- 

~ a t e ~ n a l ~ r e d  I 4/30/2002 --. 4/30/2002 -----.+- 4/30/2002 __C- ..-- 
SDGNumber CNC99 CNC99 I CNC99 - - - - -  f 

Units 

Page 24 



Analytld, ~ a t a  Summary 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,I -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1.2-Dichloroethene 
1 ,l -~ichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-8utanone) 
cis-l,2-Dichloroethylene 
1,P-Dichloroethene (total) 
Chloroform 
1 ,I ,1 -Trichloroethane 
Carbon Tetrachloride 
l,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1 ,PDichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 

. . .  

Tetrachloroethylene (PCE) 

--- - 

ugll 
uall 

DateAnalyzed 
SDGNumber 

Page 25 

413012002 1 4/30/2002 
CNC99 CNC99 



Analytical Data Summary 08/28/2002 9:03 AM 

DateCol lected 
DateExtracted 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1 , I  ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 26 
a * 



Parameter 
Dibrornochlorornethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
0-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
Ill ,2,2-Tetrachloroethane 
1,3-Dichforobenzene 
1 ,4-Dichlorobenzene 
12-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Analytic, ~ a t a  Summary 08/28/$L _ - 9103 AM 
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Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
Ill ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobentene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 28 
$ 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

A039GP042 
039GP04227 

31281200 1 
4/3/200 1 -- 
4/3/2001 - 

- -- - 39980 

A039G PO41 1 A039G PO41 
039GP04127 

3/28/200 1 
4/3/200 1 

039GP04147 
3/28/200 1 
4/3/200 1 

I 4/3/200 1 4/3/200 1 
39980 - f 39980 - -- 



Analytic. ~ a t a  Summary 08/28/2. , 9:03 AM 

Parameter 
Dibrornochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1 ,I ,2,2-Tetrachloroethane 
1,3-Dichlorobenrene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Units I 

SamplelD 
Datecollected 
DateExtracted 

Page 29 

. . .  . . 
-. 

039G PO4247 
3/28/2001 
4/3/2001 

DateAnalyred 4131200 1 4/3/200 1 4/3/2001 

0396 ~ 0 4 3 2 7 ~ ~ -  0 3 9 ~  ~ 0 4 3 4 7 - - 4  

SDGNumber 39980 39980 I 39980 

. 3/29/2001 
4/3/200 1 

3/29/2001 I 

4/3/2001 



Analytical Data Summary 08/28/2002 9:03 AM 

Datecollected 3/29/2001 I 3/29/2001 
DateExtracted 4/3/200 1 4/3/2001 - 

DateAnal yzed 4131200 1 4/3/200 1 4/3/200 1 
SDGNumber 39980 39980 39980 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 30 
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Analytlr. Jata Summary 

Parameter 
Dibrornochforomethane 
Chlorobenzene 
Ethyl benzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 31 

StatlonlD A039G PO46 
SamplelD 039GP04647 

Datecollected 3/29/2001 
DateExtracted 
DateAnalyzed 
SDGNumber 

A039GP047 A039GP048 
039GP04747 039GP04834 

1 411 12002 3/29/2001 
4/3/200 1 1 411 012002 4/3/2001 

4/3/2001 - .  

39980 
Unlts 
ug/l 
ug/l 
ug /I 

4/3/200 1 411 012002 

5 

P 

5 
5 

39980 

U 1 

U 
U 

CNC92 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 32 
t 
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Analytli- Jata Summary 08/28&,,~19:03 AM 

Parameter 
Dibromochloromethane 
Chlorobentene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
t,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

StationlD 
SamplelD 039G PO5032 039GP05032DL 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber CNC92 - CNC92 CNC92 - 

Page 33 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethyl benzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichiorobenzene 
1,2,3-Trichtorobenzene 

Page 34 

B 

StatlonlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnal yzed 
SDGNumber 

Unlts 
ugll 
ug/I 
ug/l 
USA 

ug/l 
u 
ugA 
ugll 
ug/l 
ugfl 

A039GP05 1 
039GP05110 

4/3/2002 

A039GP051 
039GP05132 

4/3/2002 

I 5 
ug/l 5 

A039GP05 1 
039G PO51 56 

4/3/2002 

ugll 
ugll 

-- 4/10/2002 - 
411 012002 --- 
CNC92 

411 012002 
411 0 1 2 0 0 2 ~ "  .------- 
CNC92 

5 
5 

U 1 5 
U .- 5 

411 612002 - 
411 612002 

--.- CNC92 

U 
U 
u 
u 

U 
U 

5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

U 
U 
U 
U 
u 
U 

U --- 
U - 
U 
U 

:u - z 1 5  
U 5 
U 1 5 

5 
5 
5 
5 
5 
5 

- 5 
5 

U 
U 
U 

u 
u 
U 
U 
U 
U 

5 
5 

5 
5 
5 

U 
U 

U 
U 

U 5 

5 
5 

5 
U 

U 
U 

U 
5 
5 

U 5 t 
U 5 1 u 



Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
rn+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Analytitr. data Summary 081281kbd 9103 AM 
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Analytical Data Summary 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1 ,I ,2,2-Tetrachloroethane 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 36 
t 
? 



Parameter 
Dibromochlorornethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobsnzene 

Analyticb. ~ a t a  Summary 08/28/2~ -- 9:03 AM 

-a- ' t . -  

udl 10 1 R 
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Analytical Data Summary 

Page 38 

A039GP056 
039G PO56 I 0 

411 712002 
4/23/2002 1 
4/23/2002 

~ t a t l o n l ~ l  
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

A039G PO55 1 A039GP055 
039GP05527 039G PO5546 

411 612002 1 411 612002 
4/23/2002 
4/23/2002 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

4/26/2002 
4/26/2002 

CNC96 CN C96 CNC96 



Analytic ,ata Summary 08/28/2, .9:03 AM 

Datecollected 
DateExtracted 

Ethylbenzene 
rn+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Analytical Data Summary 08/28/2002 9:03 AM 

o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Parameter 
Dibromochlorornethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1 ,I ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
12-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzone 

Analytic Jata Summary 08/28/2. -2 9:03 AM 
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Parameter 
Dibromochlorornethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Analytical Data Summary 08/28/2002 9:03 AM 

Page 42 
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AnalytiL.. Jata Summary 08/28/2b,L 9:03 AM 

Datecollected 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 43 



Analytical Data Summary 08/28/2002 9:03 AM 

Page 44 

DateCollected 
DateExtracted 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total Ug/l 5 1 U 5 U 
Styrene '-@I 
Bromoform ug/l 
1 ,I ,2,2-Tetrachloroethane ug/l 
1,3-Dichlorobenzene ugll 

5 , 

- 5 
5 

.- 5 

U 
U 
U 
U 

1,4-Dichlorobenzene ugll 5 

5 
5 
5 

-- 5 
U *-A- 5 U - 
U 1,2-Dichlorobenzene ug/l 

5 1 U 

U 
U 
U 
U 

-- 5 
5 
5 

5 
1,2,4-Trichlorobenzene ug/l 
1,2,3-Trichlorobenzene ug/l 

u -  
, U 

U I 5 1 u 
5 1 u - 
5 1 U 

5 1 U 
5 1 U 

5 
5 
5 
5 

U 
U 
V 
U f 



Analytic. ~ a t a  Summary 08/28/$~ ,9:03 AM 

m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoforrn 
1 ,I ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlotobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
t,2,3-Trichlorobenzene 
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Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Dibromochloromethane 

DateExtracted 
DateAnafyzed 
SDGNumber 

Chlorobenzene 
Ethylbenzene 
rn+p Xylene 
o-Xyiene 
Xylenes, Total 
Styrene 
Bromoform 
1 , I  ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l,2-Dichlorobenrene 
1,2,4-Trichlorobenzene 
?,2,3-Trichlorobenzene 

Page 46 
1 

511 12002 
511 /2002 -- 
CNC98 

51 112002 
511 /2002 
CNC98 

511 I2002 
- 511 12002 

CNC98 



AnalyttG. rata Summary 

DateExtracted 

m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
I ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1p-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichiorobenzene 

Analytical Data Summary 08/28/2002 9:03 AM 

Units I 

DateAnalyzed 
SDGNumber 

Page 48 
I 
t 

511 12002 1 -- 5/1/2002 7 - 1  
CNC98 CNC98 CNC98 



Analytia ,eta Summary 

4 
DateExtracted 4/30/2002 1 4/30/2002 4/30/2002 
DateAnalyzed 4/30/2002 4/30/2002 4/30/2002 
SDGNumber CNC99 CNC99 I CNC99 

StatlonlD 
SamplelD 

Datecollected 

Parameter 
Dibrornochlorornethane 

A039G PO66 1 A039GP066 
039GP06627 039GP06648 

4/23/2002 I 4/23/2002 

Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoforrn 
1 ,I ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

A039G PO67 
1 

039G PO67 1 0 
4/24/2002 
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Analytical Data Summary 

DateExtracted 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromaform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 50 
1 



AnalytlCI jata Summary 08/28/2 . 9:03 AM 

Page 51 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,I -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1,2-Dich loroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,l , 1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylens (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 U 10 u I 10 U 
Toluene u!Jn- 5 U 5 1 U 5 U 
trans-l,3-Dichloropropene ug/l 5 U 5 1 U 5 U 
1 ,1,2-Trichloroethane ug/L 5 U 5 U 5 U 
2-Hexanone ug/l 10 U I 10 1 u 10 W 
Tetrachloroethylene (PCE) ug/l 5 U 5 1 U 5 U 

A039G PO68 
039GP06810 

4/24/2002 
4/30/2002 

A039GP068 I A039GP068 
039GP06827 039G PO6846 

4/24/2002 
4/30/2002 

4/30/2002 - 4/24/2002 * 

4/30/2002 
4/30/2002 

CNC99 CNC99 1 CNC99 



Parameter 
Chioromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
l,2-Dichloroethene (total) 
Chloroform 
1 , I ,  1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dich toropropane 
Bromodichlorornethane 
2-Chloroethyl vinyl ether 
cis-I ,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2- Hexanone 
Tetrachloroethylene (PCE) 

Analytical Data Summary 08/28/2002 9;03 AM 

StationlD A039G PO69 1 A039GP069 A039GP069 -- 
SamplelD 039G PO691 0 039GP06927 039GP06946 

Datecollected 4/24/2002 1 4/24/2002 4/25/2002 
DateExtracted 4/30/2002 4/30/2002 4/30/2002 
DateAnalyzed 4/30/2002 1 4/30/2002 4/30/2002 
SDGNumber CNC99 CNC99 CNC99 

Units 
ug/l 
ug/l 
ugn 
ugll 
ug/l 
ug/l 
ug /I 
ug/L 
'JgJL 
ug/l 
uglL 
ug/l 
ugfi 
'J@ 
u@ 
U N  
ug/l 
ug/l 
ugJl 
ug/l 
ugll 
ug/L 
'Jg/l 
ugil 
ug/L 
ug/L 
ug/l 
ug/L 
ugn 
ug/l 
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Analytlcc. data Summary 

Parameter 
Chloromethane 

- ~- 

SamplelD 
Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Vinyl chloride 
Bromornethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1,2-Dich loroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 , l  ,l -Trichloroethane 
Carbon Tetrachloride 
1 $2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichlorornethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dich loropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 , I  ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 53 

- - - -  - - 

039GP07010 
4/25/2002 
5/2/2002 - 
5/2/2002 
CNC99 

- - -  - - 

039GP07027 
"-- 4/25/2002 

5/2/2002 
5/2/2002 -. 
CNC99 

039G PO7046 
4/25/2002 
4/30/2002 
4/30/2002 - 

CNC99 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Brornornethane 
Chloroethane 
I, 1 -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,I, 1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 ,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

A039GPO71 A039G PO7 1 A039G PO71 
039GP07110 039GP07127 039GP07 146 

Datecollected 4/25/2002 4/25/2002 4/25/2002 
DateExtracted 5/2/2002 5/2/2002 -+ 5/2/2002 

4/30/2002 --. 
DateAnalvzed 5/2/2002 4/30/2002 
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Parameter 
Chloromethane 
Vinyl chloride 
Brornomethane 
Chloroethane 
1 ,I -Dichioroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
l,2-Dichloroethene (total) 
Chloroform 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Analytl~. data Summary 08/28/$,,~! 9 

Units 
'J@ 

SamplelD 
Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Page 55 

~ - -  - - 

039G PO721 0 
4/26/2002 
5/8/2002 
5/8/2002 

~- - - 

039GP07227 
4/26/2002 
5/8/2002 
5/8/2002 - 

I CNC104 CNC104 

039GP07246 - 
4/26/2002 - 
5/8/2002 
5/8/2002 
CNC104 



Analytical Data Summary 08/28/2002 9:03 AM 

Parameter - - - - -. . - - -. 
Ghloromethane 
Vinyl chloride 
Brornomethane 
Chloroethane 
1 , 1 -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1,1 -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dlchloroethene (total) 
Chloroform 
1,1 ,I -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 ,I ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 56 
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AnalytlCL data Summary 08/28/& -- 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 , l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichioroethene 
1 ,I-Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1,2-Dichloroethylene 
1 ,P-Dichloroethene (total) 
Chloroform 
1 ,I, t -Trichloroethane 
Carbon Tetrachloride 
1,Z-Dichloroethane 
Benzene 
Trichloroethytene (TCE) 
1,P-Dichloropropane 
Bromodlchloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dich loropropene 
l , t  ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

BE-02081 9DSTs.xls / WG VOA2-Final Page 57 



Analytical Data Summary 08/28/2002 9:03 AM 

Page 58 

StationlD 
SamplelD 

Datecollected 
DateExtracted i 5/9/2002 5/7/2002 5/7/2002 .. 
DateAnalyzed 5/9/2002 5/7/2002 I 5/7/2002 - - 
SDGNumber CNC104 CNC104 CNC104 

Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,I -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
l,2-Dichloroethene (total) 
Chloroform 
1 ,I ,I -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichlorornethane 
2-Chloroethy! vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 
Toluene 
trans-l,3-Dichloropropene 
1 , I  ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

A039GP075 
039G PO7527 1 

-I 

4/29/2002 

A039G PO74 
039GPO7448DL 

4/29/2002 

- A039G PO75 
039GP07510 

4/29/2002 



AnalytlC. Pata Summary 08/28/$. ,9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,I -0ichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 , I  ,2-Trichlotoethane 
2-Hexanone 
Tetrachloroethyfene (PCE) 

StationlD 
SamplelD 

DateCol tected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Unlts 
ugll 
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Analytical Data Summary 08/28/2002 9:03 AM 

Page 60 
1 
$ 

StatlonlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Parameter Unlts 
Chloromethane ugn 10 U 10 U I 10 U 
Vinyl chloride UgA 10 U 15 - - 8.9 J 
Bromomethane ugll 
Chloroethane ug/[ 
1 ,I -Dichloroethene ug/l 
Acetone ug/l 
Carbon Disulfide ug/l 
Methylene Chloride US/L 
trans-112-Dichloroethene uglL 
1 ,I -Dichloroethane ug/l 
Vinyl acetate ug/L 
Methyl ethyl ketone (2-Butanone) ug/l 
cis-l,2-Dichloroethylene ug/l 
1,2-Dichloroethene (total) ug/l 
Chloroform ug/l 
1 ,I ,1 -Trichloroethane ug/l 
Carbon Tetrachloride ug/l 
12-Dichloroethane 
Benzene ugA 
Trichloroethylene (TCE) ugA 
1,2-Dichloropropane ug/l 
Bromodichloromethane ug/L 
2-Chloroethyl vinyl ether ug/l 
cis-113-Dichloropropene ug/l 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/l 
Toluene ugfL 
trans-l,3-Dichloropropene ugA 
1,1,2-Trichloroethane ug/L 
2-Hexanone ug /I 
Tetrachloroethylene (PCE) ug/l 

A039GP077 
039GP07727 

4/30/2002 
5/7/2002 
5/7/2002 
CNC105 

A039GP076 
039GP07648 

4/30/2002 
5/8/2002 
5/8/2002 
CNC104 

A039GP077 
039G PO77 1 0 

4/30/2002 
5/8/2002 
5/8/2002 
CNC104 



Analytic. 3ata Summary 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,I -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1 ,I -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1,2-Dichloroethylene 
1 $2-Dichloroethene (total) 
Chloroform 
1,1 , I  -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dichloropropene 
1 ,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Units 
ug/l 
ugll 
'JgA 
ug/l 
ug /I 
ug/l 
ug/t 
ug/L 
ugk 
ug/l 
ug/L 
ug /I 
ugll 
ugA 
ug/l 
ug/l 
ugA 
ugll 
ug/l 
ugA 
ugA 
ug1L 
ug/l 
ug/l 
ugk 
ug1L 
ug/l 
ug/L 

ug/l 
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Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,1 -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-112-Dichloroethylene 
1.2-Dichloroethene (totall , * 

chloroform 
1 ,l , l  -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane ug/L 
2-Chloroethyl vinyl ether ug/l 
cis-l,3-Dichloropropene ug/l 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 
Toluene U@ 

trans*l,3-Dichloropropene ug/l 
1,1,2-Trichloroethane ug/L 
2-Hexanone ug/l 
Tetrachloroethylene (PCE) U@ 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyred 
SDGNumber 

Units 

Page 62 
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ug/l 10 1 u I 10 1 u 10 - .  

A039GP079 
039GP07927 

4/30/2002 
5/7/2002 

A039G PO78 
039G PO7848 

4/30/2002 
5/8/2002 

A039GP079 
039GP07910 

4/30/2002 
5/8/2002 

5/8/2002 
CNC105 1 CNC105 1 CNC105 

. 
5/8/2002 5/7/2002 



Analytfd, rata Summary 08/28/d 903 AM 

Page 63 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNurnber 

Chloroethane 
1 , l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1 $2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1 , I  -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 

trans-l,3-Dichloropropene 
1 , I  $2-Trichloroethane 
2-Hexanone ugA 10 I UJ 10 U 100 R 
Tetrachloroethylene (PCE) ug/l 5 1 u 2.3 J 50 R 

A039GP079 
039G PO7948 

4/30/2002 
5/7/2002 
5~7/2002 
CNC105 

A039GPO8O 1 A039GP080 
039GP08010 

4/30/2002 
5/8/2002 
5/8/2002 
CNC105 

039GP08010DL 
413012002 .-- 
511 0/2002 
511 012002 
CNC105 1 



Analytical Data Summary 08/28/2002 9: 

Parameter 
Chlorornethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-112-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanane) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,Z-Dichloropropane 
Bromodichloromethane 
2-Chioroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropena 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Units I 
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f 



Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
I ,  1 -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1, i -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-8utanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1 ,I -Trichloroethane 
Carbon Tetrachloride 
1 $2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodich~oromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 ,I  ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Analytid. hats Summary 08/28/2. - 9:03 AM 

I 

Units i 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

UE 
ugA 
ug/l 
ug/l 
ugA 
ug1L 
uglL 
ug/l 
ug/L 
ugn 
ug/l 
ug/l 
ugA 
ug/l 
ug/l 
ugll 
ugn 
ugll 
ug/l 
ug/L 
ugll 
ug/l 
ug1L 
ug/L 
ug/l 
uglt 

u 

ugll 
ua/l 

Page 65 

A039G PO8 1 
039GP08148 I 

- 
511 12002 
511 3/2002 

A039G PO81 1 A039GP081 
039GP0811 ODL 

511 I2002 
511 4/2002 
5/ 1412002 

20 ( R  I 10 1 UJ 

039GP08127 
511 I2002 
511 312002 

- 5/13/2002 
CNC106 

10 I UJ 

CNCI 06 

42 1 R 10 1 U i 10 1 u 



Analytical Data Summary 08/28/2002 9:03 AM 

Page 66 
B 
P 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Parameter Unlts 
Chloromxhane u@ 
Vinyl chloride ug/l 
Brornornethane ug/l 
Chloroethane ug/l 
I ,l -Dichloroethene ug/l 
Acetone ug/l 
Carbon Disulfide ug/l 
Methylene Chloride ug/L 
trans-l,2-Dichloroethene ug/L 
1 , l  -Dichloroethane ug/l 
Vinyl acetate ug/L 
Methyl ethyl ketone (2-Butanone) u!M 
cis-l,2-Dichloroethylene ug/l 
1,2-Dichioroethene (total) ug/l 
Chloroform ug/l 
1,1 ,I-Trichloroethane ug/l 
Carbon Tetrachloride ugj 
1,2-Dichloroethane K I A  
Benzene ugA 
Trichloroethylene (TCE) 
1,2-Dichloropropane ug/l 
Bromodichloromethane ug/L 
2-Chloroethyl vinyl ether ug/l 
cis-1,3-Dichloropropene ug/l 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 
Toluene u& 
trans-l,3-Dichloropropene ug/l 
1 ,I ,2-Trichloroethane u f l  
2-Hexanone ug/l 
Tetrachloroethylene (PCE) ug/l 

A039GP082 A039GP082 
039G PO82 1 0 039GP08227 

A039G PO82 
039GP08248 -- 

511 12002 511 12002 5/1/2002 --- 
5 / 9 / 2 0 0 2 1  

5/9/2002 5/9/2002 5/9/2002 .-* - 
CNC105 - CNC105 1 CNC105 



~ n a l ~ t l & .  data Summary 0812812 1 ,, 9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Brornomethane 
Chloroethane 
1 ,I -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-112-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1 ,I -Trichloroethane 
Carbon Tetrachloride 
l,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 
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Analytic ~ a t a  Summary 0812812. .9:03 AM 

Parameter 
Chloromethane 
Vinyl chloride 
Brornornethane 
Chloroethane 
1,1 -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
I ,  1 -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
12-Dichloroethene (total) 
Chloroform 
1 ,I ,I -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethyiene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 ,I ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

- . - - -~ - - 
DateExtracted 511 312002 511 312002 511 3/2002 
DateAnalyzed 511 312002 511 312002 5/13/2002 
SDGNurnber CNC106 CNC106 CNCIOB 
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Analytical Data Summary 08/28/2002 9:03 AM 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Parameter Unlts 
Chloromethane ugfl 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -0ichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Brornodichloromethane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

Page 70 
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~nalytl i .  data Summary 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 , l  -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethans 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-112-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,l ,I -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1 ,PDichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,s-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

StatlonlD A039GP086 A039G PO86 A039GP087 
SamplelD 039G PO8627 039GP08648 039GP08710 

DateCollected 511 I2002 511 I2002 5/2/2002 
DateExtracted 511 312002 511 312002 511 312002 
DateAnalyzed 511 3/2002 ---- 511 3/2002 511 3/2002 
SDGNumber CNCI 06 CNC106 1 CNCI 06 

Units 
u@ 
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Analytical Data Summary 08/28/2002 903 AM 

Parameter 
Chlorornethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1 ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 , l  ,l -Trichloroethane 
Carb~n Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyJ ether 
cis-1,3*DichIoropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1 $3-Dichloropropene 
1 ,I ,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

511 412002 511 312002 DateAnal yzed 1 
SDGNumber CNCIO6 1 CNC106 1 CNCI 06 

- . . . . . . . . . 

SamplelD 
Datecollected 
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- - -  - - -  

039G PO8727 
5/2/2002 

- - - .  .- - - -  ~ - - .  

039G PO8748 039GPO8810 
5/2/2002 I 5/2/2002 

I 



Analytic?&. Jata Summary 

Parameter 
Chloromethane 
Vinyl chloride 
Brornornethane 
Chloroethane 
1 ,l -0ichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethens 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-8utanone) 
cis-1,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,1 ,I -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,P-Dichloropropane 
Brornodichloromathane 
2-Chloroethyl vinyl ether 
cis-1,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 
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Analytical Data Summary 08/28/2002 9:03 AM 

Page 74 

) 

StatlonlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 6/4/2002 6/4/2002] 6/4/2002 
SDGNumber 61 173 61 173 61 173 

Bromomethane 
Chloroethane 
1 ,I -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , l  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1 ,I , I  -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-1 ,SDichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PCE) 

A039G PO91 
039GP09146 

5/29/2002 
6/4/2002 

A039G PO90 
039GP09046 

5/29/2002 
6/4/2002 

A039GP091 
039GP09132 

5/29/2002 
6/4/2002 



AnaIytlcL iata Summary 

Datecollected 
DateExtracted 

Bromomethane 
Chloroethane 
1 ,l -0ichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 , I  -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-l,2-Dichloroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 

Toluene 
trans-l,3-Dichloropropene 
1 ,1,2-Trichloroethane 
2-Hexanone 
Tetrachloroethylene (PC€) 
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Analytical Data Summary 

Parameter 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
I ,l -Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
1 ,l -Dichloroethane 
Vinyl acetate 
Methyl ethyl ketone (2-Butanone) 
cis-1 ,2-Dich loroethylene 
1,2-Dichloroethene (total) 
Chloroform 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethylene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethyl vinyl ether 
cis-l,3-Dichloropropene 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 
Toluene 
trans-l,3-Dichloropropene 
1 ,1,2-Trichloroethane 
Z-Hexanone 
Tetrachloroethylene (PCE) 

ug/l 
ug/l 
ug/L 
ug /I 
~ f l  
ugfl 
ug/L 
ugll 
ug /L 
ugll 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Unlts 
ug/l 
ug/l 
ug /I 
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A039G PO93 
039GP09342 

5/29/2002 
6/4/2002 
6/4/2002 
61 173 

10 
10 
10 

U 
U 
U 1 



Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoforrn 
1 ,I ,2,2-Tetrachloroethane 
1 ,3-Dichlorobenzene 
1 4-Dichlorobenzene 
12-Dichlorobenzene 
1,2,4-Triichlorobenzene 
1,2,3-Trichlorobenzene 

AnalytlC. iata Summary 08/28/bi - 9:03 AM 

Datecollected 
DateExtracted 
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Analytical Data Summary 08/28/2002 9:03 AM 

Datecollected 
DateExtracted 

Ethyl benzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,t ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethyl benzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoforrn 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
I ,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Analyticc ;ata Summary 

Page 79 

StatlonlD 
SarnplelD 

Datecollected 
Date Extracted 
DateAnalyzed 5/2/2002 5/2/2002 4/30/2002 
SDGNumber CNC99 CNC99 -- CNC99 - 

A039GP070 
039GP07010 

4/25/2002 
5/2/2002 

A039G PO70 I A039GP070 
039GP07027 

4/25/2002 
5/2/2002 

039GP07046 
4/25/2002 
4/30/2002 



Analytical Data Summary 08/28/2002 9:03 AM 

Datecollected 
DateExtracted 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichtorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1 ,I ,2,2-Tetrachloroethane 
1,3-Dichlorobnzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

~naly' t l i  data Summary 08/28/i. . L 9:03 AM 

Page 81 

StationlD 
SarnplelD 

Datecollected 
DateExtracted 
DateAnal yzed 
SDGNumber 

A039GP072 I 
039GP( 

41- - . - - - - - - -. - - - - , 
5/8/2002 
5/8/2002 

5/8/2002 
5/8/2002 

5/8/2002 
5/8/2002 

CNC104 --" 2- CNCI 04 CNC104 



Analytical Data Summary 

Parameter 
Dibromochlor~methane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobernzene 
12-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

SDGNumberI CNC104 I CNCI 04 1 CNCI 04 1 
ugll 
ugn 
ug/l 
ugll 
ug/l 
ug/l 
ugll 
ug/l 
ug/l 
U N  
ua/l 

Page 82 
1 



Analytik,. Yata Summary 

Parameter 
Dibrornochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1 ,I ,2,2-Tetrachloroethane 
1,3-Dichlorobenzane 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 83 



Analytical Data Summary 08/28/2002 9:03 AM 

Datecollected 
DateExtracted 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
f ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 84 

1 



Analytld-. Jata Summary 08/28/2t~d 9:03 AM 

m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoforrn 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dich torobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Analytical Data Summary 08/28/2002 9:03 AM 

Page 86 

StatlonlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnal yzed 
SDGNumber 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dich torobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

A039G PO77 
-7 

039GP07727 
4/30/2002 

1 5/7/2002 i 
5/7/2002 
CNC105 

A039GP076 - f A039GP077 - 
039G PO7648 

4/30/2002 
5/8/2002 
5/8/2002 
CNC104 

039GP07710 
4/30/2002 
5/8/2002 
5/8/2002 
CNC104 



Analytic. Jata Summary 

DateExtracted 

o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
i,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,9Trich lorobenzene 
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Analytical Data Summary 08/28/2002 9:03 AM 

DateExtracted 

o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 88 
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Analytit. Jata Summary 

DateExtracted 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
I ,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Analytical Data Summary 

StationlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Page 90 
7 

Parameter Unlts I 

A039GP081 
039GP08110 

511 I2002 - 
511 312002 -- 

A039G PO80 
039GP08027 --- 

4/30/2002 
5/8/2002 

U 
U 
U 

5/8/2002 T-'- 5/8/2002 1- 5/13/2002 
CNCF--~--' CNCIOS 

-. 

.- - CNClO6 --. 

A039GP080 
039GP08048 

4/30/2002 
5/8/2002 

U 
U 
U 

Dibromochloromethane lJgA 
Chlorobenzena ugn 
Ethylbenzene ug/l 

5 5 5 
5 
5 

o-Xylene 'Jdl 5 U 5 U 5 T u 
Xylenes, Total Ugd 5 U 5 U 5 U I 

Styrene U@ 5 , U 1 5 U 5 U 
Bromoform Ug/l 5 U 5 U 5 U J  
1 ,1,2,2-Tetrachloroethane udl 5 U 5 U 5 U 
1,3-Dichlorobenzene ug/l 5 U 5 U 5 U 
1,4-Dichlorobenzene ug/l 
l,2-Dichlorobenzene ug/l 
1,2,4-Trichlorobenrene ugll 
1,2,3-Trichlorobenzene ugA 5 

U 

5 U m+p Xylene ug/l 

5 
5 

5 U 5 1 u 

U 
U 

5 
5 



Analytic. ,ata Summary 0812812~ .9:03 AM 

Parameter Units I 
Dibromochloromethane --1-.--__ SL.-- u -- 
Chlorobenzene 

_I 
-- 

Ethvlbenzene uall 10 

xylines, Total U> 

Styrene ugll 
Bromoform ua/l 

, 5 iu 
10 
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Analytical Data Summary 

Parameter 
Dibrornochtoromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2*Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Units I 

oateco~~Scted, 
DateExtracted 
DateAnalyzed 
SDGNumber 

ug/l 
ugil 
ugn 
ugR 

, u@ 
ug/l 
ugA 

Page 92 

5/1/2002 
5/9/2002 
5/9/2002 

1 CNC105 

511 12002 
5/9/2002 
5/9/2002 
CNCl05 --- 

- 
511 12002 
5/9/2002 
5/9/2002 
CNC105 



Analytic. ~ a t a  Summary 08/28/2~ - 9:03 AM 

StatlonlD A039GP082 A039GP083 A039GP083 
Sam plel D 039G P08248DL 039GP08310 039G PO8327 

DateCollected 5/1/2002 511 12002 511 /2002 
DateExtracted 511 012002 511 0/2002 5/9/2002 
DateAnalyzed 511 012002 511 012002 5/9/2002 
SDGNumber CNCIOS CNC105 CNC105 

mcp Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dlchlorobenzene 
1,2,4-Trlchlorobenzene 
1,2,3-Trichlorobenzene 
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Analytical Data Summary 08/28/2002 9:03 AM 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethyl benzene 
m+p Xyiene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichiorobenzene 

-."- . 

ug/l 
ugll 
ugll 
4911 
ua/t 

StationlD 
SamplelD 

DateCollected 
DateExtracted 
DateAnalyzed 
SDGNumber 

Unlts 

-a 1 . . 

ugll - 5 U 5 U 10 R 
ug/l 5 U 5 U 10 R 
Ugfl 5 U 5 U 1 10 R -- 

Page 94 

5 
7 

ugll 5 u I 5 . lu 10 R 
ugll 5 1 U 5 1 u 10 R -- 
ug/l 5 U 5 U 1 10 R 
ug/l 5 - 10 -,ye 

10 
R 

ug/l 5 R - 
ua/l I 5 I u I U I 

A039GP083 I A039G PO84 f A039GP084 
039GP0841 ODL 

511 12002 - 
511 412002 

039G PO8348 039GP08410 
511 12002 

511 012002 
5/1 12002 
511 312002 

511 012002 
CNC105 

5d,","1","62 1 511 412002 -- 
CNC106 

-4 



Parameter 
Dibromochlorornethane 
Chlorobenzene 
Ethylbenzene 
m ip  Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenrene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Analytlb. lata Summary 

SamplelD 
Datecollected 5/1/2002 5/1/2002 
DateExtracted 
DateAnalyzed 511 3/21 
SDGNumber 
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Analytical Data Summary 08/28/2002 9:03 AM 

Parameter Unlts 
Dibromochloromethane u@ 
Chlorobenzene ug/l 
Ethylbenzene ug/l 
m+p Xylene ugll 
o-Xylene ugll 
Xylenes, Total ugll 
Styrene ug/l 
Bromoform ugll 
1 ,I ,2,2-Tetrachloroethane U@ 

1,3-Dichlorobenzene ug/l 
1,4-Dichlorobenzene ug/l 
1,2-Dichlorobenzene ug/l 
1,2,4-Trichlorobenzene ugll 
1,2,3-Trichlorobenzene Ug/l  

Page 96 
h 



Analytlcb. data Summary 08/28/2L,~ 9:03 AM 

-. 

StatlonlD A039GP086 A039GP086 ~ 0 3 9 ~  ~087-- 
SamplelD 039GP08627 039GP08648 039G PO871 0 

Datecollected 511 /ZOO2 - 5/1/2002 I 

DateExtracted 511 312002 -- - 5/13/2002 
DateAnalyzed 511 312002 511 312002- 
SDGNumber CNC106 I CNC106 

Styrene 
Bromoform 
1 ,I ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenrene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
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Analytical Data Summary 08/28/2002 9:03 AM 

- - ~ .  -.- ~ - --  
- - -  - - - -  ~ . 

Datecollected 5/2/2002 5/2/2002 5/2/2002 
DateExtracted 5/14/2002 511 312002 
DateAnalyzed 511 412002 511 312002 5/13/2002 
SDGNumber CNC106 CNC106 CNClO6 

Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1 ,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
t,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Page 98 
? 



Analytic. data Summary 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Brornoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

StatlonlD A039GP088 -..- A039GP088 A039GP090 
SamplelD 039G PO8827 -. 039GPO8848 039G PO9032 

Datecollected 5/2/2002 --.. 5/2/2002 5/28/2002 
DateExtracted 511 3/2002 5/ 1 312002 6/4/2002 
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Analytical Data Summary 08/28/2002 9:03 AIM 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenrene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichtorobenzene 
1,2,3-Trichlorobenzene 

Datecollected 
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Analytic. ~ a t a  Summary 

Parameter 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m+p Xylene 
o-Xylene 
Xylenes, Total 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trlchlorobenzene 
1,2,3-Trichlorobenzene 

DateCollected 
DateExtracted 
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Analytical Data Summary 

BE-02081 9DSTs.xls / WG VOA2-f inal 

DateAnal yzed 
SDGNumber 

Parameter Unlts . 
Dibrornochloromethane ug/l 
Chlorobenzene ug/l 
Ethyl benzene ugll 
m+p Xylene ugfl 
o-Xylene ug/l 
Xylenes, Total ugll 
Styrene ugll 
Bromoform ug/l 
1 , I  ,2,2-Tetrachloroethane ug /I 
1,3-Dichlorobenzene ug/l 
1,4-Dichlorobenzene ugll 
I ,2-Dichlorobenzene ugfl 
1,2,4-Trichlorobenzene ugll 
1,2,3-Trichlorobenzene ug /I 

Page 102 

6/4/2002 
61 173 

5 
5 
5 

.-. 5 
5 
5 

U 
U 
U 
U 
U 
U 

5 1 u 
5 UJ 
5 

- 5 
5 
5 
5 
5 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ -- 



BE-020822-Acetone.xls / Sheetl-Final 

StatlonlD 
SamplelD 

Datecollected 
DateExtracted 
DateAnalyred 
SDGNumber 

Parameter Units 
Acetone ug/L 

Analytic, Jata Summary 

A505GW001 
505GW001 MI 

04/04/2002 
0411 I /2002 
0411 I /ZOO2 

58564 

10 I u 1 

Page 1 



M E M O R A N D U M  CH2MHILL 

Data Validation Summary - Charleston Naval 
Complex - Zone A, SWMU 39 
TO: William Elliott/CH2M HILL/GNA 

FROM: Amy Juchem/CH2M HILL/GNA 

Herb Kelly/CH2M HILL/GNA 

DATE: August 22,2002 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone A, SWMU 39. The samples were collected between the dates 
of March 27,2001 and May 29,2002. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functimal 
Guidelines for Inorganic Data Rmiew (EPA 1994) and National Functional Guidelinesfor Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC). 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia, for the following analyses: SW-846 8260 Volatile Organic Compounds 
(VOc). 

Sample results that were not within the acceptance limits were appended with a quslrfymg 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifymg flags originated during the data review and vaiidation 
processes. These also include the secondary, or the twedigit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA QUAUTY EVALUATION SUMMARY 

The following primary flags were used to quahfy the data: 

[=I Detected. The analyte was analyzed for and detected at the concentration shown. 

Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
25 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
ss 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike DupIicate or (LCS/LCSD) Precision 
Blank Spike/ LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Initial Calibration 
Internal Standard 
Tab Duplicate 
Concentration exceeded Linear Range 
MS/MSD or LCS/ LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pestiade Degradation 
Post Spike 
Re-extraction/ Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 



DATA QUALITY NALUATlON SUMMARY 

Table 1 - Chemical Analytical Methods - Field and Quality Control Samples 



DATA QUALITY EVALUATION SUMMARY 

i I I 1 

61173 LABQC ---h200228225 1200228225 I WQ ) LB 
- f 

61 173 LABQC 1 1200228226 1 1200228226 WQ BS : X 

61 173 LABQC 1200228898 1200228898 WQ LB 
I 

X 

61 173 LABQC 1200228899 1200228899 WQ BS 1 X I  



DATA QUAUN EVALUATlON SUMMARY 

CNC92 

I 

CNC96 FIELDQC 
-- -- 
CNC96 FIELDQC -- 0411 6/02 

CNC96 LABQC 4271 522LB 
_i 

X 

CNC96 LABQC 4271 5230s 1 S242715*23 1 X 

FIELDQC 

CNC92 
- 

CNC92 

CNC96 

CNC92 ILABQC 

423282085 
.- 

4232826LB 
-- - - -. . 

LABQC 

039EP050M3 

LABQC 

A039GP054 

423281 9LB , 5242328'19 1 MI 1 LB I 
8242328'20 

S242328'26 
--- 

WQ CNC92 

5242328'15 1 WQ 1 EB 

X 

WQ 

WQ 
- 

423282788 / 5242328.27 
i 

LABQC 1 4232829LB 1 8242328'29 

WQ 

423283085 18242328'30 WQ I BS I 
I 

04/03/02 

0411 6/02 039GP05410 

X 

I 
X '  

X 524271 5'1 / WG / N 



DATA QUALITY EVALUATION SUMMARY 

i I -- i -- 
CNC96 MBQC 14271 530BS S242715'30 WQ BS X 
L 

CNC96 LABQC 4271 532LB S242715*32 WQ LB X 
- 

CNC96 LABQC 4271 5338s S242715*33 WQ BS 

CNC98 A039GPO60 039GPO6040 / 5242881.1 W G /  N 1 04/19/02 1 X 
7 



DATA QUALITY EVALUATION SUMMARY 

.C99 

CNC99 

A039GPO68 

A039GP068 

CNC99 LABQC 

039GP06827 1 ~ 2 4 2 8 8 1 ~ ~ 8  ! WG 

CNC99 

CNC99 

X 

N 

' N 
I 

039GP06846 ; S242881 A'9 
I 

LABQC 

LABQC 
I 

WG 

42881 A20LB 

CNC99 

04/24/02 

42881 A21 BS I 5242881 A'2 1 

S242881 A'20 WQ 

BS 

X 

-- 
LB 

X 

CNCl 00 

LABQC 

X 

04/24/02 

WQ 

3242881 A431 42881A31 BS 

0411 9/02 

X 

-- 
X 

BS 

WQ 

X 

I 
LB 42881 A3OLB 

A039GP060 WG 

CNC 100 

S242881P30 

X 

N 

WG 
- 

- 039GP06010 

A039GP060 039GP06027 
-.-. 

WQ 

S242881 B'1 

CNC100 

S242881 8'2 
- 

N 

FIELWC 
t--- WG ; -- 

TB 

041 1 9/02 

039TP055M4 04/19/02 S242881 B46 X 

CNClOO FIELDQC 1 039EP055MQ S2428816'3 WQ El3 0411 9\02 X i 1 
1 CNCIOO FIELDQC 039EP056M4 S242881 B*4 1 WQ EB 04/22/02 X I  

I 

/CNClOO FlELDQC 039EP057M4 S242881 B*5 ' WQ 1 EB 04/23/02 X 
I 

S2428818'7 04/24/02 
-- 

3 8242881 8'9 
I 

42881 B10BS S242881 B41 0 
-____.__..._1-~ 

X i 



DATA QUALITY EVALUATION SUMMARY 

CNClO4 

CNC104 

CNC104 

CNC104 / LABQC 
I 

/ 43096398s 15243096'39 / WQ I BS I 1 1 x 1  

CNCl04 

CNC104 

CNClO4 

A039GP074 

A039GP074 

FIELDQC 

LABQC 

039GP07448 S243096*9 

039EP061 M4 

4309621 LB 

WG 

LABQC 1 4309622BS 

4309635L8 CNC104 

El3 WQ FIELDQC : 039EP060M4 

X 

X ! 

S243096*35 

S243096'36 

LABQC 

N 

039GPO7448DL S243096'9'DL 

S24309W19 

5243096'20 

5243096'21 

CNC104 -- 
CNC104 
-- 

LR 

04/26/02 

WG 

X S243096'22 

WQ 

X 

04/29/02 

X 

X 

IXI 

I 

S243096*38 
i 

I I 

WQ EB 

LB 
1 

X 

04/29/02 

I 
WQ 1 LB 

T I 

WQ 

WQ 

WQ 1 BS LABQC 

X DL 

LB 

BS 

43096368s 

04/29/02 

1 

LABQC 1 4309638LB 
-L 



1 X 
f-- 

1 X 

X 

! x 

ZOIOEl~O 

ZOIOEIPO 

ZO/OE/PO 

ZOIOEIPO 

I N 

N OM 1 0 16LOdD6EO 1 E+V960Et2S_ 6LOdD6EOV I 9013N3 1 
DM OZ,V960EPZS LZBLOdDGEO 8LOdD6EOV 90  13N3 

N 

N 

X 

X 

I x 

N ZOIOEIPO 

ZOIOEIPO 

201 1 OISO 

O M  

SO 13N3 

UOd96EOV 

I 

8PLLOdO6EO D M  9013N3 

8LOd36EOV Z,W60EPZS 1 

8 t ,V960EtZS 

N 

SO 13N3 

8LOd06EOV 

8tr8LOd06EO 

0 18LOd96EO D M  

as 1 DM 

L l+V960EPZS DM 

90  13N3  6 l,V960€PZS 

LZLLOdD660 LLOd96EOV 

OE*V960EPZS aS8PEBOd96EO E80dD6COV 90 1 3 N 3  



DATA QUAUTY EVALUATION SUMMARY 

1 - - _ _ f  

CNClO6 A039GP084 039GP08448 S243096B*2 WG N I 0510 1 I02 X 

CNClO6 A039GP081 039GP08148 
-- - 

S2430968*20 WG N 1 0510 1 102 X 

CNClO6 A039GP084 039GP08410 S2430968*21 WG N 05/01 102 X j 
CNClO6 A039GP084 039GP0841 ODL 52430968'21 'DL WG LR DL 05/01 102 X 

CNC106 I LABQC /4309682216 / S243096B122 1 WQ I LB 1 
CNClO6 LABQC 43096B23BS I X 

CNClO6 LABQC i X 
I 1 I I I I I 

CNClO6 LABQC 43096B30BS S2430968'30 I W Q  Bs 1 X 



DATA QUAUTY EVALUATlON SUMMARY 

WG - Groundwater 
WQ -Water QC Samples 

SAMPLE TYPE CODE 

BS - Blank Spike 
EB - Equipment Blank 
TB -Trip Blank 
FD - Field Duplicaie 
N - Native Sample 
LB - Laboratory Blank 
LR - Laboratory Replicate 
DL - Dilution 
MS - Matrix Spike 
SD - Matrix Spike duplicate 

ANALYSIS CODE 

~VOC - Volatile Organic Compounds - 



DATA OUAUTY EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Method blanks, equipment blanks, and trip blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Lab Control Sample (LCS) -This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extractionjanalysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

Matrix SpikeIMatrix Spike Duplicate (MSIMSD) Samples -Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

GUMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to venfy the proper mass assignment and mass 
resolution. 

Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instnunat sensitivity and response for stability during 
each analysis. 



DATA QUAUTY EVALUATION SUMMARY 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Blanks 
The VOC target parameters detected in blank samples are listed in Table 2. 

TABLE 2 
Equipment Blank Contamination: VOCs 
Charleston Naval Complex, Zone A, SWMU 39, Charleston, SC 

' C N C ~ ~  / 0 3 9 ~ ~ 0 5 5 ~ 4  5242881 8.3 1 EB Acetone / 12.0 / pg/L 120.0pfgL 

CNC98 j039~~056M4 S2428818'4 1 EB Acetone 11.0 pg/L 110.0 pg/L 
-p 

I 

39EP057M4 52428818'5 1 EB Acetone 12.0 pg/L 120.0 pgL 

CNC100 1 0 3 9 ~ ~ 0 5 5 ~ 4  S242881 B*3 EB 12.0 pg/L 120.0 @L 
I I I I 

ICNCIOS 1 0 3 9 ~ ~ 0 6 2 ~ 4  15243096~*16 1 EB lMethylene Chloride / 1.6 1 CrglL 116.0@~ 1 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in Attachment 1. 



DATA QUAUTY EVALUATION SUMMARY 

Recoveries - Surrogate, MSlMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 3 below. 

TABLE 3 
Surrogate, MSlMSD and LCS Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone A, SWMU 39, Charleston, SC 

2-Chloroethyl vinyl ether 

4-Methyl-2-pentanone 

2-Hexanone 

Detects-J, 
non-detects- 

Chloromethane GO* 70-130 Detects-J, 
non-detects- 
U J 

I i 

Bromomethane 34' 33 

1 ,l -Dichloroethene 15' 14 

Vinyl acetate 67' 70- 1 30 

Chioromethane 66* 70- 1 30 

Chlofomethane 60' 1 60' 70-1 30 

Detects 4, 
non-detects- 

Detects J, 
non-detects- 

Detects-J, 
non-detects- 
UJ I 

! 
Bromomethane 1 44'148' 1 
Vinyl acetate 69* 168* 

Chloromethane 70-1 30 Detects-J, 
non-detects- 

Detects-J , 
non-detects- . . , 

1 B0501 MBLCS 
-- 

Vinyl chloride / 68* / 
1,l-Dichloroethene 

2-Chloroethyl vinyl ether 



DATA QUAUTY EVALUATION SUMMARY 

TABLE 3 
Surrogate, MSlMSD and LCS Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone A, SWMU 39, Charleston, SC 

S243096*5 Bromomethane 
MSlMSD 

C hloroethane 164' 1 172* 

2-Chloroethyl vinyl ether 

100507MBLCS Bromornethane 152' 70-130 

Detects only - 
J 

Detects only - 
J 

/ Chloroethane 

1 
1 I 

100508MBLCS Bromomethane 172' 1 70-130 ------+ 
Chloroethane 168' 1 

Detects only - 
J 

/ 2-Chloroethyt vinyl ether 1 140' 

Detects only - 
J 

I 
100509MBLCS Chorornethane 166' 70- 130 

Vinyl chloride 162' 

Brornomethane 140* 

Chloroethane 156" 

1 Vinyl acetate 1 160' / 

Carbon disutfide 

Methylene chloride 

2-Chloroethyl vinyl ether I O*I0* 

1 42* 
4 

132' j 

Chloroethane 

70-130 1 
Chloroethane 160' 

1 00508MBLCS Bromomethane 172. / 70-130 

Chloroethane 1 68' 1 
---A- 

! 
2-Chloroethyl vinyl ether 140' 

CNC1 05 100509MB-~hloroeth~rt~ 166' 70- 1 30 
I- 
I Vinyl chloride 162' 

/-iGZGthane i 140' 1 
1 Chloroethane 
L- - -- _ - - _ --- -_ - 156* 1 1 
I 
i Carbon disulfide -- -- -A1^_ _ - 

142' 1 I 
!_-_1__ -- 

Detects only - 
J 

I Detects only - 



DATA QUAUTY EVALUATION SUMMARY 

TABLE 3 
Surrogate, MSMSD and LCS Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone A, SWMU 39, Charleston, SC 

CNCIOS 

CNClO6 

100509MBLCS I Methylene chloride 
I 1 132' 170-130  

Vinyl acetate 160' 1 - 
Vinyl acetate 47*/66/ 1 70-130 

1 Bmrnomethane 

/ Chloroethane 

1 ,l-Dichloroethene 

2-Butanone I 
4-Methyl-2-pentanone I 

I 2-Hexanone 1 
? 

L i z G -  i 

1,1,2,2-Tetrachloroethane 

1,2,4-Trichlorobentene 148" I 144' 70-1 30 

1,2,3-Trichlorobenzene 134* 1 142" 70-1 30 

Chloromethane 68' 70-130 

64' , 

Vinyl acetate 48* 

1,2,4-Trichlorobenzene 154' 

1,2,3-Trichlorobentene 151' 

1A0514MBLCS Bromomethane 68' 70- 1 30 

Vinyl acetate 65' 

1,2,4-Trichlorobenzene 1 44' 

1,2,3-Trichlorobenzen 138' 

- out of control limits 

S243096K9 Detects only - 
-12,14,20 J 

S2430968'2 Detects-J, i 
I non-detects- . 

Detects only - 
J 

-% 1 

Detects-J, 1 
non-detects- 1 

Detects only - 
J i 

1 
I 

I ~ e c t s  only - ! 



DATA OUAUTY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 4. 

TABLE 4 
Exceptions to lnihal Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone A, SWMU 39, Charleston, SC 

VOAl -CCAt-06/03/02, 
0850 ~ I ~ ~ ~ ~ ~ h /  

2-Chloroethyl vinyl ether RRF=0.048 

VOAl -CCAL-06/04/02, i 
L Brornomethane 61 173001 -61 173005 

0853 1 
I Chloroethane 

-- 

! 
Methylene chloride 20.1% low 

i 2-Chloroethyl vinyl ether 20.5% low 

Acetone I 24.0% low' 61 173006-61 173009 

I RRF=0.040 
i 

Methylene chloride 28.4% low 

2-Chloroethyl vinyl ether 

I 
- - 

MSA5972-CCAL-04/15/02, 1.2,4-Trichlorobenzene 1 22.1 % low r S242328'2.12.13 1 1655 ! I 

I RRF=0.042 
k----- 

Bromofom 

1 , I  ,2,2-Tetrachloroethane 

/3-~)ichlorobenzene 

-- 
22.0% low 

21.6% low 

2 1.2% low 

1.4-Dichlorobenzene 24.8% low --- - -- 

1.2-Dichlorobenzene 22.2% low 
!-- 
i 1,2,4-Trichlorobenrene 

1,2,3-Trichlorobenzene 

24.7% low 

20.5% low 

i 2-Chlomethyl vinyl ether 1 ~ ~ = 0 . 9 8 6  i._- - .- S242328'1,3-8, 10, t 6, 18 

1 4-Methyl-2-pentanone 1 =0.987 



DATA QUAUTY EVALUATION SUMMARY 

TABLE 4 
Exceptions to Initial Calibration Criierii and Continuing Calibration Criteria: VOC 
Charfesion Naval Complex, Zone A, SWMU 39, Charleston, SC 

MSA5973-ICAL-04/14/02, S242328*2,9, 11-15, 17, 
201 1 6*DL; 

2-Chloroethyi vinyl ether %RSD=23.9 
S242715*1-21,2*Dt 

i 1,4-Dichlorobenrene 1 26.3% high I 

- 

Chloromethane 26.6% low S242328'1, 3-8, 10, 16, 18 .---- 

Xylene (total) 
- - 

22.4% high 
I 

m,p-Xylene 

1,1,2,2-Tetrachloroethane 

Vinyl acetate 23.2% low / S242328'9, 1 1, 14. 15,17. 
6'DL 

23.7% high 

21 2% high 

! Vinyl acetate 1 25.1%Iow I 

1.3-Dichlorobenzene 

MSA5973-CCAL-04/24/02, 
1 034 

- 

I 2-Chlomethyl vinyl ether 1 28.6% low 1 

24.1 % high 

I 4-Methyl-2-Pentanone I 20.1 % low I 

Chloromethane 

1 2-Hexanone 1 22.2% low I 
- --- - - 

MSB5973-CCAL-05/01/02, Chlorornethane S242881'1-7, 9-19 
1025 

Bromomethane 23.8% low 

S242715*6 

37.5% low 

MSA5973-CCAL-04/26/02, 
1144 

1 Acetone ! 21.3% low I 

S242715'2, 15, 17-21 

MSB5973-CCAL-05/02/02, 1 Chloroethane S242881*8; 
0825 / 2-Chloroethyl vinyl ether S242881A'13, 14, 16-18; 

-- 

Vinyl acetate 

Bromomethane 

1 
- 1 - 

1 S24228lB'l-8 

MSB5973-CCAL-04/30/02, I Chloromethane I 20.3% low S242881A'l-12, 15,19 

Bromomethane 7 46.1% low 

29.8% low 
-- 

24.0% high 

1,2,4-Trichlorobenzene 

Acetone 

22.0% low 

22.8% tow 



DATA QUALITY EVALUATION SUMMARY 

TABLE 4 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone A, SWMU 39, Charleston, SC 

MSB5973-CCAL-04/30/02, Chloroethane 24.6% high S242881A7 -12, 15, 19 
1033 - - 

Acetone 21 .I% low 

2-Chloroethyl vinyl ether 25.7% low 

MS05973-ICAL-04/22/02, Chloroethane =0.987 S243096'1-20; / 1352 
2-Chloroethyl vinyl ether %RSD=52.7 S243096A'l-20 

-- - - - - -- 

MS05973-CCAL-05/07/02, Bromomethane 
0938 

1 RRF=0.034 k- 2-Chloroethyl vmyt ether 33.4% high 1 
I-- .- 

2-Hexanone 20.9% low 

MSO5973-CCAL-05/08/02. 1 Brornornethane 1 43.1 % high 1 S243096*1-3,7, 13, 16-18; 
0937 

Chloroethane 56.5% high S243096A*2.3,6-8, 18 

k Acetone RRF=0.037 

1 Methylme chloride 1 25.6% high 1 

Carbon disulfide 

MS0597XCAL-051WIO2. I Chloroethane 
0900 

Acetone 

20.8% high 

5243096'1 0, l4.gwDL; 

I 2-Chloroethyl vinyl ether 89.7% low 

I 1 RRF=O.WI 

I Carbon disulfide I S243096Ae9-1 2,14,20 

I 

MS05973-CCAL-05/10/02, 1 Chloroethane 
0920 

Acetone 

RRF=0.033 

I Melhylene chloride 
--.- 

20.4% high 

1 2-Chlomethyl vinyl elher 38.5% high 



TABLE 4 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone A, SWMU 39, Charleston, SC 

MSA5973-ICAL-04/30/02, Carbon disulfide %RSD=t 5.1 S243096B't -2 1 

1 Bromoform R~ d.989 

MSA5973-CCAL-05/13/02, 26.1 % IOW S243096Bn 1 - t 0.12-21 

1 ,4-Dichlorobenzene 1 1 22.2% high 1 
1,2,6Trichlorobenzene 53.7% high 

I I 1,2,3-Trichlorobenzene 1 46.4% high 1 1 

1 Vinyl acetate 1 50.8% low i 
-- 

2-Butanone 49.0% low 

2-Chloroethyl vinyl ether 60.9% low 

4-Methyl-2-pentanone 41.4% low ( I 

MSA5973-CCAL-05/14/02, 28.4% high C hloroethane 

24.5% low 

S243096B*11, lanDL, 

C 

Flags were applied to the compounds in the associated samples in the following manner: 

21'DL 1032 

2-Hexanone 

When the percent Relative Standard Deviation f%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference ("hD) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "LTJ", 
as estimated. 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 
When the Relative Response Factor (RRF) was low in the continuing caliiration, 
detected compounds were flagged "J", and non-detected compounds were flagged "WJ", 
as estimated. 

Acetone 

42.4% low 

32.5% low 

I I 



DATA QUALITY EVALUATION SUMMARY 

Field Duplicate Samples 
AU Field Duplicate Samples were within acceptable quality control Limits, except as noted in -- Table 5 below. No flags are applied due to Field Duplicate precision. 

TABLE 5 
Field Duplicate RPDs Out of QC Limits: VOCs 
Chadeston Naval Complex, Zone A, SWMU 39, Charleston, SC 

CNC 105 039GP07827 1 I I 039HP07827 

Rejected Data 

2-Butanone 

The majority of rejected data were associated with re-runs and dilutions (you can only have 

a single valid result per parameter per sample). However, there was one result qualified as 

"R", rejected, due to associated QC parameters out of criteria, as listed below. 

Acetone 

"C. 
In SDG CNC105,2-Chloroethyl vinyl ether was rejected in sample 039GP08348 due to 
low matrix spike recoveries. This parameter was not detected in the sample. 

* - out of control limits 

34 pg IL 

Conclusion 

I I I I 

27 pg /L 

0 PCI IL 200* 20 

A review of the analytical data submitted regarding the investigation of Zone A, SWMU 39 
at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analybcal results 
should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above, however, it did not affect 
data usability for those specific results. The validation review demonstrated that the 
analybcal systems were generally in control and the data results can be used in the decision 
making process. 

18~1gn- 40. 20 
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Zone A, SW r! 9 - Data Validation 
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Attachment 1 - Changed Qualifiers and Results 
Zone A, SWMU 39 - Data Validation 
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j ' 
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' C N C ~ ~  039GP05627 ........ ................... . . . . . .  ............. ............ ..... .... , 

CNC96 i039GP05646 ... . . . . . . . . . - . . .  .---. ........ . . . . . . . . . .  , 

j C N C ~ ~  i 0 3 9 ~ ~ 0 5 6 4 6  .-- . -- - - . .. .... ........-. -.., .-.. 
i C N C ~ ~  1 0 3 9 ~ ~ 0 5 6 4 6  ,.------.-.. J. -.....- ........................ ...-......... 

! C N C ~ ~  , . . j 0 3 9 ~ ~ 0 5 6 4 6  ............................ ......... -,-- L ..,- -.-- 

....... 

WG .............. ... 
.... ---.--..-.--*"b - .  -. .. i - ! 

..-..- 
..................... -..-.----"-.--*- .....-.... 

............... .... .. . 

........-...... .--".--~ - *---- . .  . , 

............. .... ....... ... 

..... . .  . " . . . . . . . .  

........ . . .  ". . 

WG 

1524271 5'1 3 WG VOA SW82608 Vinyl acetate ---.- 
S242715*14 A WG VOA SW8260B 2-Chloroethyl vinyl ether .................... .---- ......- -- ..... 

S242715'14 ] WG VOA SW8260B 2-HEXANONE ............ ---..--.-".-" .................... A i 

Page 8 of 28 



Attachment 1 - Changed Qualifiers and Results 
Zone A, SWMU 39 - Data Validation 

CNC96 *-.- 1 0 3 9 ~ ~ ~ 5 8 1 0  + . ............ ---..".","-- 
CNC96 f039GP05810 ,..-..-. ...... .+.-" -.- ..... --*-..-.- 

. .  . .  . . . . . . . . .  

. . . .  . . . . . . .  ."; 

............. ......... ... . . 
-. -- .. . . .  .- 

CNC96 -.. + 1039~~05827  . .  
-..- ...i 

CNC96 j039GP05827 
, "- -. ---+. 

CNC96 1039GP05846 
--. . . .  ..i .-,..- ...... -. .- -. ......>.. +- .. 

CNC96 !039GP05846 --- .--- . .++-.- -.---,-,.-,,., '* I 

CNC96 ! 0 3 9 ~ ~ 0 5 8 4 6  52427 15'1 6 
--+. ---"c~-.-...-,.. .... ...... ............ 

. . . . . . . . . . . .  

. ... .. --.. 

... . . . .  .. 

...... . - .  . . . . . .  . ..... . . . . . . . . . . . . . . . . . .  

.................... .... ........ - . . . . . .  ..... ... ... . . . . .  , 
CNC96 039GPO5910 ,... ...... ...... .... - ............... 

-. '.. ............... 

-. - . 
' .- 

S242715'18 
-.-.---.-----*--..,+- ...... 

S2427 15'1 8 ........... . - .. --. -- ----... 

. .  

- - -. ---- ... . . . .  ------.. .... 

CNC96 i039GP059.96 ...... . *.- ....... . . . . . . .  
CNC96 ;039GP05946 .... ... . . . . . . . . . . . . . . .  

, 
.............. .........I.-. .... . . . .  . ." 

... ......................... 

. . . . . . . . . . . .  

----- 
WG VOA ." .--*- . . .  

........ .. ... .. 
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.... ................. . . - - - - - - -- . 
- 7 -  

T.. 

CNC96 i 0 3 9 ~ ~ 0 5 7 1 0  :~242715*11 WG i VOA I SW8260B i2-Chloroelhyl vinyl ether .............. . . . .  -... ... ! ............. -..-...... -..... .... , -.---...A--~--.. .......-- ...................... 
i C N C ~ ~  1039HP05710 ]~242715*11 WG ! VOA 1 SW8260B v iny l  acetate .... ....... 1 ................ . ...... ........................... ..t--.-.--.---.-... ..... , ...... ?---..--* "- .-,.+ , 1 ICNC98 j 0 3 9 ~ ~ 0 6 0 4 0  '~242881'1 WG VOA ; SW8260B ACETONE ..J ---------. ---. .................. ..... .. . ..- 

'CNC98 : . ---..,--. .... ( 0 3 9 ~ ~ 0 6 0 4 0  i 5242881 '1 k G  1 VOA SW8260B . BROMOMETHANE . .......... 
-+-..-. -----.. ...+ -.-- ............ L i--.&---*- - - - -  -.-..---..--...--.-.--.-..-. ... 

! C N C ~ ~  10390~06040 i~242881*1 WG 1 VOA / SW8260B ~CHLOROMETHANE ............. .. ............. 
i.-. --... ...... -----. ...... ----......--n.---.-.. ......-...... rr.-rtd---l.------i--- + .---- -+-.-- ........ . -  .................. 10 1 u i 10 -.--a i UJ i U~II ;CC.BS .-.. >...; .-.... 

CNC98 i039GP06040 ---.. WG ! VOA i SW8260B  VINYLC CHLORIDE 1 3.4 1 J i 3.4 1 J ugll iBS . . . .  . . . . . . . . . . . .  . .... .... . .  . ....... . .  . . . . .  ..I ,. .( -..-- ..-.*-. .i. 

-.... ..... - .  . . . . . . . . . . - .  .. 

................. ............. ....... . . . . . . . .  10 : U ! 10 i UJ I ugll ~ C C  
, .....-. $~ ..-..-. ,'." 1 

(CNC98 i ......... ..... i 1039G~06110 ..--.--I -... ... .....,- ...... / 10 i U 1 0 T U J  ugll 'CCBS ........... .p + .---.- +..-. -. -.j..---"+---! I- 
: CNC98 i039GP06110 10 U : 10 UJ / uglt iBS ................. ! ............... .---.--..... ...-.................-... .q ---- "-. -,----+ "4 .Tw.-! 

1 10 1 U ,  10 ~ U J ! u g / l  BS ........ . . . . . . . . . . .  ....... . -..- .-............ ,.--- >.." ---T.-. J -.. + "", -.. 4 : 
jCNC98 . i039GP06127 .+---.- ....... 6.- ....-....... .--......... ............... .. .. ...... -. ...... S242881'4 .-.-+-.. ! U .-~ 10 ' UJ i ugil c c  10 j $ -.--- - -  

... -........... ..*" ,.-... --- . . . . .  I 10 1 IJ l o  ' UJ i ug/l iCC,BS ----.- ---.--. i + --..-- * ----..-- T-..--..--.l " ; ................... .?..---... ............. ......... ...................... . .  .... ........ -.. ................ I - -- -. -. - - . 1 10 10 1 UJ j ugil c c  u-.l.-..-l....-- " ----.-..... ",.. ..IC-.--.- rx*xt-rr-. ......-..- 

..... .......................... 

.......... . . .  -- -.- .............. . ..............,." 

......... .... .... . . . . .  

... ........ . . . . . . . . . . . . . . . . . . . . .  ? . .  . . . . . . . . . . .  

............ -- 
...... ...... ........ 

............ 

SW8260B BROMOMETHANE *.... ---.~--- 

..... VOA ---------- 
5242081 '6 VOA SW8260B Vinyl acetate ..... -- ---. --- ~- ..................... 

. . . . . . . . . . .  VOA SW8260B [ACETONE .I 

10 . . ......... . . . .  
WG . . . . . . . . . . .  ... ....... 

I CNC98 i039GP06227 S242881*7 ........... . . . . . .  --.------- 

VOA SW8260B 2-Chloroethyl vinyl ether --.- -.--. ..................... 

S242881'9 WG VOA SWf3260B BROMOMETHANE ...-.".--.-.-.....-...-."- ......... ....... 

5242881 *9 WG VO A SW8260B CHLOROMETHANE ---...- ................. ...... 

.... ............... ....... WG VOA SW8260B ACETONE -..--..-.. ......+......-... --..--*..- .-.- 
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CNC98 1039GP06310 S242881'9 i WG 1 VOA j SW8260B /VINYL CHLORIDE 
1 

..--"--- 1 f --------. .- i-' -.---~ -- 
CNC98 -u -.-.- 1039~~06327 -- --- 5242881'10 - A WG VO A / SW826OB ~ACETONE ugil /CC 

i 
--.I--- -I--- -.- .....-+>-- 
- - - - . . .. . - -. - - -. - - . - . + , ~, ,, 

CNC98 1039GP06327 
-----.-+.- 

CNC98 10396~06340 S242881 *I 1 - -. -- - .- --.. 

CNC98 1039~~06340  S242881 '1 1 . . 
CNC98 ! 0 3 9 ~ ~ 0 6 3 4 0  
".""-."a ". " 

--..--- 
-- 

VO A 
, * - -. .. . . . - * " 

VOA BROMOMETHANE . ..+-.- 

CNC98 1039GP06410 
&---" - 
C NC98 f i 0 6 4 1 0 - - -  . - - 

t CNC98 1039GP06427 . -. .. - -- - - -. 
-" 

----- 

VO A SW8260B VINYL CHLORIDE 

--- -. .- - . . . . - - . . . . . . . - - . - -. , .. . 

SW8260B VINYL CHLORIDE --..- --.-.-. "".+--^-.-ir.."- 

' CNC98 1039GP06510 , .- ' - -.-+ 
SW8260B ACETONE -- ".- --"-"-,,---* 
SW8260B CHLOROMETHANE -- - . - . - -. - -. 

VO A 
,---"-'. .~ .  d-- 

:. "-"." .,.,..* < . . ...----- -" 
; CNC98 lO39GP06527 

VOA 
" ,  : 

VO A 
--A - . .- . . , . , , .. ,- . ,. . 
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~- p~ .. . .. - - 
CNC98 i...--__ _... .. _ 1 0 3 9 ~ ~ 0 6 5 4 6  _ _ . - _ _ , . .  . / z 2 8 8 1 * 1 8  

+--.-.- ---- .,,. 

I CNC98 ! 039GP06620 .. ...... . ...... .... WG : VOA .-*- .i-.. - ' ' 

C N C ~ ~  ~0390~06626 -~~* " '  - k y G x " - '  ? -  VOA 

............... ...- " 
.. .............. ......... - >..-. 

...... . . . . . . . . . . . . .  .; 
.--- -.-," ..<-...__...--. -................... ........ ............ .. ... . .  ............ .. d 

CNC98 :039HP06110 S242881'2 \ WG 1 VOA SW8260B /VINYL CHLORIDE 10 TU : 10 : UJ ug/l ...................... !BS ................................ ...-......... . ..................... .i_ . .  , ,."+..--.-,+ 1 ---",-t A .,-....+ -+..-.-. 
WG :CNC98 ;039HP06110 ...... ............... , ....... .......... ..... .. ...... ...... .. is242881 ... *2 . . . . .  ............... . .  .... ........... VOA SW8260B ;CHLOROMETHANE 1.- + ..-. ' ! 10 + U -i. i 10 ....: i UJ + ~ .  i ugII ~CC,BS ' 

+--.--- i CNC98 ..... :039HP06446 !~242881*15 WG i VOA ! ~ ~ 8 2 6 0 0  /BROMOMETHANE j 10 i U ' 10 1 UJ . ug/l -CC ..L -.----...--. .. ..-& 1. .--. .......--.-......- "& ---.--...--.;.. ..,---------, . .................. ..I.."+. .. -...-..r...-.-.- i ........... "...*< -6.. "-.-.-- .......... 

CNC98 i039HP06446 i5242881'15 1 WG i VOA SW8260B !VINYLCHLORIDE ......... ........I.,. ! 1 ............................ I J ;  1 J .... - u g / l : ~ s  .. . . .  ... .... .............. .'-"~7-~5---..~.---,.-.-------T----"..-1---___I_-..-....l_." - .~l._;.. ^ -I-1- ",..-.I....I.. .--.-.I.. i... 1.-1.. 

i CNC98 1039HP06446 
. 11242881:2 1 .  WG ,- VOA 1 SW826OB ~CHLOROMETHANE i 10 1 u i 10 i UJ r U ~ / I  JCC,BS 

,," 'L .......................... #. .-.-- ........ L --.-- .............. ... + -------..------------. --------.. --.-..-. 
f 

S242881'15 k y ~ ,  , 0 9 0 6 4 4 6  , WG VOA I SW8260B FCETONE 1 o u i  .......... - .......... --.*-. " --.- ---- -.-- 
10 i UJ t " ~ g l l  ~ C C  

*.---.- 1 ............-I ---. I* .-._- &_--j--".- - . I  --,-- 
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< . --, .- - . . . . . . . , 

CNC99 '039GP06610 . .,4L-1----. 

WG I VOA 

,. - - 

SW8260B ACETONE 
.-We- 

-,..-,-.- ..-- ", . ,. ,*.,, .! 

----....-.-.--- 
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I 
'CNC99 .... . .----. .. -..------ 1039HP06746 --.- ......... ., .,---.-----.... i ~ 2 4 2 8 8 1 ~ * 5  . WG VOA j SW8260B ~CHLOROMETHANE 4.---.- & --............> ............................. . . . 10 U ! 10 ' UJ ugll /CC - .........*.-.. 1 ---.-.s -----. ,. -.., 

,CNC99 : 039HP06746 
. .  ....--.-.--.------- ...- ..-. . .  ...+ ..................... ..- .......... 

I C N C ~ ~  ..... i 0 3 9 ~ ~ 0 6 7 4 6  ..-+-.. ------.-., ...... .................................... 4 . ..--.I,- . . .  .-... -.-.-... . . . . . . . . . .  

......... .................... ...... .... . . . . . :  

S242881 B'1 -.-.-" ... ..,- - ........ - ... ........ ........ .. ........ &" ....... ........ 

.......... ......... . . . . . . . . .  

-..--. ... .. ................ .: 
......... ...-......... .... 

...... 

... .................. 

..... ....... .... ........ ....... ............. 

--.--.-.. .-.... ..... . .  

......... ................ i 
.4 

---.- ---.-.- ................. <A- 

...... . ..... ........ 

,--..-.___ ... ...l.__._.-.ll .*. ........... . . .  ..i 
'CNC104 !039GP07310 "-.b .------.---.. -.--.-...-.-. ...........-....... ... ..; 

:CNCI04 .....-p _1039CP07310 - VO A -..- . . . . . . .  SW8260B 2-Chloroethyl vinyl ether 

jCNC104 :-.... i 0 3 9 ~ ~ 0 7 3 1  0 ......-.. "..."'-- .. 
i CNCI 04 1039GP07310 -.---"̂ -' . ---- . -----.." -----.- - -  .. .... . . . . . . .  
; CNC 104 !039GP07327 
, .-------.-" ..-- . . . . . . .  

CNC104 ! 039GP07327 

SW8260B ACETONE . . . . . . . .  "---...--.,-.-- -- ---" 
WG VOA -. ........ .... SW8260B 2-HEXANONE ........... ........ ......... .. -----. 

CNC , . 104 ,039GP07348 .. ..... .......... ...-. .. -. ..... ... 
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. . . . . . . 

CNC 104 '0396~07548 

CNC 104 :039GP07548 . . -. - -. - . . . -, ------- - , .. , 

CNC104 / 0 3 9 ~ ~ 0 7 6 1 0  ---- _ --. 

CNC104 ; 0 3 9 ~ ~ 0 7 6 1 0  .---- ,.--- 4 
5243096'1 4 

CNC104 1039GP07610 S243096*14 
"---" , 

CNC104 j 0 3 9 ~ ~ 0 7 6 1 0  1~243096*14 VO A .-- 
CNC104 ] 0 3 9 ~ ~ 0 7 6 t  0 S243096'14 --- . . -- - . - ,- - - . - 

-- .- ..-- . .. . " 

. . . _."-" ... -" 

.-----*--w ," 

-.---.---- --* 

VOA 1 SW8260B CHLOROETHANE -----.-- 

-----."+".- ' ' - "-, 

1 

--*-...-- 

. -.---- -"..-..-- -. ... . . .. . -- 
I CNClO5 j 0 3 9 ~ ~ 0 7 7 2 7  S243096A"1 7 ---- SW8260B ACETONE -- ..-. . ,. , , -, ., .. , 

S243096A*17 WG VO A SW8260B CHLOROETHANE ICIVCIO~ ' 0 3 9 ~ ~ 0 7 7 2 7  
I- -* -.. "*... i 

1 .- CNCI 05 039GP07727 S243096A*17 WG VOA SW8260B '2-HEXANONE 

i . CNClO5 039GP07748 S243096A'18 WG , VOA SW8260B 2-Chloroethyl vinyl ether --..-+.. 
'I 3 Pa 
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CNClO5 1 0 3 9 ~ ~ 0 7 7 4 8  ............. .. ...... +-.-. ---- ....... i ..: 

i CNC105 1039GP07748 ... ..... ............. i . . .  ___1.__4.-___ 

: CNC105 !039GP07748 .......... .--...- ... ---. *,--..-.." - . - . . . . . .  .... .. >*- .&  . ,,.,., . "  . . 

, . .--. CNC105 .. --,- ........ 1039~~07810  . . .  . .  ... . ....... ..........-.-.. '. - - - -  " ! 

jCNClO5 i039GP07810 . . . . . .  ........... ...................-......... ............ 

............. ......... ...- ......... .. ..-... ........ .... 

: - 4  ...-..... ...-__.,I.++,__ ..........I.. ......... ...-.... . .  .--...&"-..--.. ..... 

CNCl05 : 039GP07827 - .A *--- .... . . . . . . .  ....... .......... . . ... .................... 
: CNC105 i 039GP07827 I 

1 ... ..... .... -.................... ........ 

... ........ .... , 

........ . . . .  ------ - .....-... ...... ......... 

. . . . . . . . .  ... ..--, -. ' 

..-..- --.-.. .......... ...... .. ..... . . . . . . . .  

...... ........ 

... ... ... ................. . .-............... 

................... . . . . . . . . . . . .  

--.-- ......... ............. i 

WG VO A SW8260B ACETONE ...... .----- --....---. .. -- ~.--". ----- I 

WG VOA SW82608 2-Chloroethyl vinyl ether ......... --.--.--. .,-.*....-.. 
............ L-.- WG VOA SW8260B CHLOROETHANE ..-- - ------,- i 

S243096Ae5 WG VO A SW8260B ACETONE .............. .- -----.-- 

-..-+ S243096A*5 WG 1 .--- -- VO A SW8260B 2-HEXANONE ........ ... ---..-.. 
....... .-- . 

. . . . . . . . . .  ...A .' 

........... ....... -....... 
. . .  .. ......... 

CNCIOS L ..... ..-... i 0 3 9 ~ ~ 0 8 0 1 0  ---+ ---.------.-.- ---- . . 

1 CNC105 j 0 3 9 ~ ~ 0 8 0 1 0 ~ ~  S243096A*6'DL WG VO A ..... ......................... 

6 S243096A*BeDL WG VOA SW8260B 'STYRENE 
~ N C I  - ..... 05 jO39GP08010DL -. S243096A'6*DL WG VO A "-, 

CNClO5 j039GP0801 ODL h 2 4 3 0 9 6 ~ * 6 * ~ ~  WG 1 VO A 
1 

+..-.,---.-.A ' ----""- -- - -..- 1 .... .......... SW8260B ,1,1,1 -TRICHLOROETHANE 
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I 
I------- "* --,---.. 50 U 1 50 I R ' u g 1 l ~ D L  i ~ ~ ~ 1 0 5  i 0 3 9 ~ ~ 0 8 0 1  ODL @ 3 0 9 6 ~ * 6 * ~ ~  j W~ CVOA ~SW~~~~~~~'~~-TEHIOEEL.H_ANE .--i +.-; 4 A . . . . , , . , j . .-.d---.".~-- ------" ,-.- 

CNCI 05 ~ ~ ~ ~ G P o ~ o I o D L  'S243096A*6'DL 1 WG 1 VOA ! SW8260B 1.2.3-Trichlorobenrene 
. . - ... " $"..,..--.----- ---. ... . j  L. .. .--- & .------.-.-+..,-.-,------.I----..-- ".. .- 1 50 ' U '  50 1 R i u g l l ; ~ ~  , . .-. . . i. &. --.--- .; -. ..- ... .-.""".> -...--- .. , / 

CNC105 j 0 3 9 ~ ~ 0 8 0 1  ODL / ~ 2 4 3 0 9 6 ~ ' 6 ' 0 ~  ' WG , VOA - -  -++.*.---. 1 SW8260B --. / 1 ,2,4-TRICHLOROBENZENE _ _--- - _. I" 111 
. . . . .. .- .-.-+.--- -. -.j .- --.! : I - 50 ... ..I 1 U . -. I-U ! - 50 - ..( ! R -- . . ug/l .I.-- ~.., 'DL -.-. .. -. .. . 

CNC105 ; 0 3 9 ~ ~ 0 8 0 1 0 ~ ~  / ~ 2 4 3 0 9 6 ~ * 6 * ~ ~  1 WG 1 VOA ! SW8260B !TRICHLOROETHYLENE (TCE) i 66 / D i 66 i R i ugll DL 
," . ,.--..,-I- ' -... * . "  .(-----.- * . .,.-...-.----.-. " .l..--"..-.--" ..---..-...-.- .. " 4 .--.,.--.. .! ,,. >... . . :>..>... ..----.J --.-.... * " .. ... ' . . " . .  . 

. , > .  

- +------. - - - - 
"-.--"-.---. *." 

"--." 

-I...--. --.-,+ 

--- .". ..*-".---."--* 
-. 

~. ,4- *,-+--,-m- 

- 
?"'"' - , .  , 

. -- ' 

i ugll ID1 
T------.' *.-. ... ... .- . 

.----------"-.-."* 
C..."-- +.--. "r 
-- .-.-A 

--- 
. .~. " 

. . . :  .,,.. -.-----,---." 

i 
1 

F--- 
1 CNClO5 039GP0801 ODL S243096A'6*DL WG VO A SW8260B CHLOROBENZENE 

( C N C ~  05 039GP08010DL S243096Ae6*DL WG VO A SW8260B CHLOAOETHANE 
I"-------- 

CNCI I . 05 . j 0 3 9 ~ ~ 0 8 0 1 0 ~ ~  & 2 4 3 D 9 6 ~ ' 6 * ~ ~  1 ,- WG --.... VOA ... --- SW8260B CHLOROMETHANE -- 
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CNCl05 '039GP08010DL /~243096~*6*DL / WG 1 VOA 1 SW8260B ~CARBONTETRACHLOR~DE 1 50 / U 50 1 R I uall  DL 

S243O96Aa7 

1 S243096A*8 -- - - - - - . . . . , .. - --- - - - . . - - . . - - - - - - . -t----- 

: CNC 105 ) 0 3 9 ~ ~ 0 8 0 4 8  

. . . - &  ,, --+----... 

'CNC~OS 1 0 3 9 ~ ~ 0 8 2 2 7  1 ~ 2 4 3 0 9 6 ~ ' l l  / WG I VOA SW8260B i2-~hlotoethvl vinvl ether 1 10 1 u i 10 1 UJ 1 uall ~IC.CC 

j CNC 1 05 0 3 9 ~ ~ 0 8 2 2 7  /~243096~*11  I WG VOA I SW8260B ~GHLOROETHANE 1 10 1 u 1 10 1 UJ / ua/l ~ I C  

-.. j CNCl05 /039GP08227 .- --- .. - 1--. VOA 

" " .".' 

.. -. 

----- ".-- -- .--- 
. . 

[CNCIOS 1 0 3 9 ~ ~ 0 8 2 4 8  / ~ 2 4 3 0 9 6 ~ * 1 2  1 WG 1 VOA 1 SW82608 /cis-1.2-DICHLOROETHYLENE 1 850 1 E 1 850 1 R 1 ua/l !LR 

! C N C ~ O ~  1 0 3 9 ~ ~ 0 8 2 4 8 ~ ~  / ~ 2 4 3 0 9 6 ~ * 1 2 ' ~ ~ 1  WG 1 VOA 1 SW8260B ~cARBoNDISULFIDE 1 50 f U 1 50 1 R I "all !DL 8 , 
1 

i 1 CNCI 05 / 0 3 9 ~ ~ 0 8 2 4 8 ~ ~  I ~ 2 4 3 0 9 6 ~ ~ 1 2 ' ~ ~  1 .- WG ) VOA SW8260B j1,2,3-Trichlorobenrene ' 50 V L  5 0 1 R  I ug/t:DL ,..".".------..-.- * *-,.--..- 1 - -  . .  -.--..,- L --..--,--, *-.: 
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% CNCI .-."-.,---I-. 05 / 0 3 9 ~ ~ 0 8 2 4 8 ~ L  \ ~ 2 4 3 0 9 6 ~ ' 1  --  DL 1 +.-.---$- WG VOA i ~ ~ 8 2 6 0 ~  LACETONE -..-. +-.- i I00  

+*+-",,-.- *.,% r- - . -. . -. SW8260B BROMODICHLOROMETHANE CNCO5 0 3 9 ~ ~ 0 8 2 4 8 ~ ~  ~ 2 4 3 0 9 6 ~ * 1 2 * D ~ I  - - - - - -. . 

WG I :g: 1 i 50 -----..I 
! CNCI 05 ....- !039GP08248DL .--A .T-----" [ ~ 2 4 3 0 9 6 ~ * 1  2*DC! +-*-.-----...... WG SW82608 BROMOMETHANE 

4. "---"-,------ -.- 
' 
CNC105 039GP08248DL iS243096A*12*DL WG VOA 

, .. .-- . -b - --- +."+--.-- - -""--&-" , ---*----- --- ! SW82600 ,BENZENE 

CNCIOS . . - . :039GP08248DL ".. ., +---- ; ~ 2 4 3 0 9 6 ~ * 1 2 * ~ ~  -.*...A-4-..- WG . VOA -. . 7..-.---..-----..-------.---..- / SW82608 /TOLUENE ~ . ~ -  I 50 

! CNClOS 039GP08248DL I ~243096A'l  DL 1 WG : VOA I SW8260B ~TR~CHLOROETHYLENE (TCE) , - ...-.--.-, --..I, ..--- -.------. -- *-.--------.-."--..--. . .r--. """ 
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The CMS Work PlanbM Completion Report, SWMU 42/AOC 505, Zone A, Revision 0 (CH2M- 
Jones, December 2001) concluded that levels of cis-1,2-dichloroethene (cis-12-DCE) detected 
in A042GW02D were likely from an upgradient source of groundwater contamination, and 
were not the result of past activities at SWMU 42/AOC 505. SCDHEC1s comments on the 
referenced report requested additional information to support this conclusion. 

To address this comment, CH2M-Jones prepared the Sampling and Analysis Plan, SWMU 39, 
Zone A (CH2M-Jones, March 2002), which outlined an approach to delineating the SWMU 
39 groundwater plume. This execution of this work plan is largely completed; completed 
work to date addressed groundwater in and near SWMU 42/AOC 505. This memorandum 
summarizes the additional data related to this issue. The data developed as a result of 
execution of this work plan, along with past data developed for Zone A, support our 
conclusion that deep groundwater contamination at SWMU 42 is not the result of past 
activities at this SWMU. 

CH2M-Jones' basis for h conclusion is the following: 

1. Chlorinated volatile organic compound (CVOC) contamination is present in 
groundwater at SWMU 39, as well as downgradient of SWMU 39. 

2. The SWMU 39 CVOC contaminated groundwater has a direct pathway of migration 
to SWMU 42. 

3. Evaluation of the cis-1,2-DCE groundwater data in Zone A supports a connection 
between SWMU 42 and SWMU 39. 

4. A source of groundwater contamination (surface soil, subsurface soil, shallow and 
intermediate groundwater) was not identified at SWMU 42, and only sigrufrcant 
concentrations of W E  were identified at SWMU 42. 

CH2M Jones is proposing to address the VOC groundwater contamination at SWMU 42 as 
part of the SWMtT 39 groundwater plume, and to complete the closure of SWMU 42 (this 
site is recommended for No Further Action [MA] status). 

The following sections address the above rationale in greater detail. 
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I. CVOC contamination is present in groundwater at SWMU 39, as well as 

downnradient of S WMU 39. 

SWMU 39 area groundwater was previously investigated by EnSafe during the Zone A RFI, 
completed in 1998 (EnSafe, August 7,1998). A Monitored Natural Attenuation (MNA) 
study, which also assessed SWMU 39 area groundwater, was completed in 1999. The results 
of the MNA study were reported in a CMS Technical Memorandum (EnSafe, December 22, 
1999). The results of the RFI and the MNA study revealed a fairly widespread but diffuse 
occurrence of CVOCs in the shallow, intermediate, and deep zones of the unconfined 
shallow (water table) aquifer in the SWMU 39 area. 

In groundwater at SWMU 39, the CVOCs tetrachloroethene (PCE), TCE, cis-1,2-DCE, 1,1- 
dichloroethene(1,l-DCE) and vinyl chloride (VC) were retained as COCs because they were 
widely detected in groundwater at concentrations exceeding criteria (Zone A Final RFI). 
Elevated concentrations of the "parent" VOCs, PCE and TCE, in the groundwater near 
SWMU 39 suggest this area was likely the point of entry for solvents. Also, the shallow 
groundwater in this area had VOCs present, which further suggests that the SWMU 39 area 
is the likely original source area of groundwater contamination. 

By contrast, in the SWMU 42 area, s ighcant  concentrations of PCE and TCE were not 
detected and no VOCs were detected in the shallowest portion of the aquifer. Both of these 
factors suggest that SWMW 42 was not an area where VOCs were originally released to the 
environment. 

2. The CVOC-contaminated soundwater - has a direct pathwav of migration - to SWMU 

The Zone A hydrogeology consists of a series of Quaterna~y interbedded sands and clays, 
varying in thickness from approximately 21 to 56 feet in the Zone A area. The sands and 
clays contain an unconfined (water table) aquifer system that overlies the Tertiary Ashley 
Formation. 

The Ashley Formation is comprised of silts and clays and acts as an aquiclude for the water 
table aquifer. Monitoring wells are installed in shallow (10 to 15 feet below land surface [ft 
bls]), intermediate (15 to 30 ft bls), and deep (30 to 50 ft bls) sandy zones of groundwater 
flow in the water table aquifer. The three zones are vertically interconnected, and converge 
into one hydrogeologic unit south of Building 1607. 

This hydrogeologic model is presented in a series of geologic cross sections prepared by 
EnSafe for a SWMU 39 MNA Study (EnSafe, 1999), using subsurface geologic idormation 
obtained from monitoring well and DPT boring installation logs. Figure 3.1A (see attached 
Geologic Cross Sections and Structural Contours ofthe Investigated Zone A Subsurface 
Hydrogeologic Units from the EnSafe, 1999 Zone A - SWMU 39 Technical Memorandum) 
contains a key for units mapped, and the lines of cross section (no&-south and east-west) 
showing which wells were utilized. Figures 3.1B and 3.1C show the interpreted geologic 
cross sections, including sections A-A', B-B', and C-C', which run north-south in Zone A. 

Section line A-A' terminates at well AWGW02D to the south, which is the deep zone well 
in SWMU 42 where cis-1,2-DCE has been detected. This section show that the depth to the 
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Ashley formation increases moving to the south, and that several w e k  are actually screened 
in the overlying intermediate depth unit called a "marsh clay. " This unit is relatively 

,7 permeable, with interbedded sands at many locations. The north-south section lines RB', C- 
C' and D-D' on the same Figure show that the Ashley Formation is overlain in almost all 
locations by the sand unit colored yellow and designated Qs3, which comprises almost the 
entire shallow aquifer system thickness, except in the northwestern corner of Zone A. 

Typical Zone A groundwater elevation contours for the shallow, intermediate, and deep 
aqmfer zones are presented in Figures 1,2, and 3, and are based upon measurements made 
by CH2M-Jones in July 2001. The Zone A shallow groundwater flow direction has been 
consistently determined to be in a generally south-southeast direction, approximately 
parallel to Avenue B North. 

The potentiometric data also indicate that a separate groundwater flow component exists to 
the southwest along the CNC boundary, toward the SWMU 42 area and an offsite wetland 
area associated with Noisette Creek. This south-southwestern flow trend is most obvious in 
the Shallow Zone groundwater contour map, where the horizontal gradient decreases over 
the approximately 1,OOCLfoot distance between SWMU 39 and SWMU 42 from 
approximately 7 feet mean sea level (msl) to 4 feet rnsl (a 3foot decrease). This trend is less 
pronounced but is also evident in the Deep Zone groundwater contour map where a 
decreasing horizontal gradient of approximately 1.5 feet is observed along the western 
boundary. 

Water level data indicate that the predominant groundwater flow direction in Zone A is to 
the south-southeast, and the shallow, intermediate and deep zones of the shallow aquifer 
system are interconnected hydraulically. The comparison of vertical hydraulic gradients at 
shallow-intermediate-deep well cluster locations indicate that most vertical hydraulic 
gradients are downward and small in magnitude. 

These data indicate that for the most part, shallow and intermediate groundwater in Zone A 
is discharging to the "deep" zone of the shallow aquifer system, allowing downward 
migration of the dissolved CVOC plume as it moves laterally downgradient. 

The above information presented on hydrogeology indicates a hydraulic connection of deep 
groundwater at SWMU 42 to areas of confinned CVOC groundwater contamination 
associated with SWMU 39 groundwater. Most of the data for paired wells indicate a 
downward influence of groundwater. Also, the cross-section figures show areas of 
preferential flow in cross section A-A', and the potentiometric maps show groundwater 
flow from the SWMU 39 groundwater plume into SWMtT 42. 

3. Evaluation of the cis-1,ZDCE nroundwater data in Zone A supports a connection 

between SWMU 42 and SWMU 39: 

The most commonly occurring constituents in Zone A groundwater include PCE, TCE, 
cis/trans-1,2-DCE, and VC. CVOC concentrations have been observed to be somewhat 
variable and, in some cases, to have decreased during subsequent groundwater monitoring 
events. This trend was confirmed during the groundwater monitoring event conducted by 
CH2M-Jones in July 2000 for the facility-wide Groundwater Monitoring Plan (CHZM-Jones, 
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February 2001). SWMU 39 is discussed in Section 3.7 of that document; also refer to Figures 
3-20 through 3-26, and Chart 3.4 for plumes and data trends fox well cluster 13. 

During the RFI, maximum Zone A groundwater CVOC concentrations observed were in the 
100 to 300 microgram per liter (pg/L)-range in monitoring well clusters A039GW012 and 
A039GW013. Well cluster A039GW012 is located directly south of Building 1604 (SWMU 
39); well cluster A039GW013 is located approximately 400 feet to the south, on the south 
side of Building 1607 along Avenue B north (see F i p e  4). 

Monitoring wells and DPT borings recently installed in Zone A by CH2M-Jones as part of 
the SWMU 39 Corrective Measures Study (CMS) indicate that groundwater south of SWMU 
39, but north of SWMU 42, contains CVOCS at some of the highest concentrations yet 
observed in Zone A groundwater. The new wells are monitoring well clusters A039GW026 
and A039GW027, located near Building 1607 over 300 feet south of SWMU 39; these wells 
were installed by CH2M-Jones as part of the SWMU 39 Enhanced In Situ Biodegradation Pilot 
Test Work Plan (CH2M-Jones, January 2001). 

CHZM-Jones' DPT sampling of the shallow, intermediate, and deep aquifer zones in Zone A 
south of SWMU 39 included areas near SWMU 42 well A042GW02D1 in an attempt to 
determine if CVOCs were reaching the well by southward migration of a dissolved CVOC 
plume in deep groundwater from the northern part of Zone A. The results indicate that cis- 
1,2-DCE was the most widely detected CVOC, and was consistently detected in 
intermediate and deep groundwater samples between SWMU 42 and SWMU 39. Figures 5, 
6,7, and 8 display the distribution of CVOCs in groundwater samples collected from 
existing and new monitoring wells and DPT locations in Zone A. . :.. 

To better focus on the distribution of cis-1,2-DCE, a three-dimensional visualization of the 
dissolved VOC groundwater plume was created using the personal computer (PC)-based 
program Environmental Visualization System (EVS) to assist in understanding the shape of 
the plume. All available historical and current groundwater data have been incorporated 
into the model to attempt to determine the strength and extent of the dissolved CVOC 
plume for remedial alternative screening. 

The use of the EVS kripg  model to interpolate the extent of the dissolved cis-1,2-DCE 
plume extent at greater than 10 pg/L resulted in the enclosed map view figure, which 
shows one large diffuse cis-1,2-DCE plume, with a southwestern component reaching 
SWMU 42 (see Figure 9). When viewed from the side, the southwestern plume extent is 
limited to the deep zone of the aquifer, directly on top of the Ashley Formation (Figure 10). 

The data presented in this section support the conclusion that cis-1,2-DCE in deep 
groundwater at SWMU 42 is connected to upgradient contaminated groundwater. 

4. A source of moundwater - contamination (surface soil, subsurface soil, shallow and 

intermediate groundwater) - was not identified. 

Results of RFI and post-RFI soil and groundwater data conclude that CVOC contamination 
is not present in soil or shallow/intermediake groundwater at SWMU 42, indicating that a 
source of CVOC contamination is not present. Furthermore, the presence of the marsh clay 
at SWMU 42 (see well log in Appendix I of the CMS Work Plan/IM Cmpletion Report, SWMU 
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42/AOC 505, Zone A, Revision 0 [CH2M-Jones, 2003.1) would act as a barrier to downward 
migration of contaminants at SWMU 42. 

This information supports the position that there is no suspected source of groundwater 
contamination at SWMU 42 and any potential past source of contamination would likely not 
readily migrate to the deep groundwater due to the presence of acquicludes in SWMU 42. 

Conclusion 

In this memorandum, CH2M-Jones has supported the premise that the cis-1,2-DCE detected 
in the deep groundwater well at  SWMU 42 is associated with upgradient groundwater 
contamination from the SWMU 39 area, and is not the result of past activities at SWMU 42. 
The preponderance of data support this conclusion. 

Based on this conclusion, CH2M-Jones proposes to continue the evaluation of corrective 
measures for the VOCs in groundwater at SWMU 42 as part of the SWMU 39 RCRA 
process, and requests that SCDHEC complete the closeout of SWMU 42 (NFA). 
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Geologic Cross-Sections and Structural Contours of the Investigated 
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Figure 9 
Plane View af I ,2-DCE PlumeAbove 70 uglL 
SWMU 42, Charleston Naval Complex 



North South 

Figure 10 
Profile View of 1,2-DCE Plume Above 10 ugh 
View Looking East 
S W U  42, Charleston Naval Complex 
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